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PART 1. Containing a Phyſical Account of the SOLAR SYSTEM; the 
whole THEORY of COMETS, | with the Ratiqnale, or Phyſical Cauſes 
of theſe Phenomena, . * 


PART II. Containing the Practical Methods of Calculation. Firſt, by 

/ the Properties of the Parabola without Tables nd ſecondly, by Tables 
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| the PLACE and Dis Tance of a Comet from the Earth, together with 
its Latitude and Longitude in the Ecliptic, may, for any Time, be 8 | 
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| GenTtzMes, 

HE ſocial principle in man is of ſuch ' 

an expanſive nature, that it cannot be 

confined to a family, a few friends, or to a 
neighbourhood, but ſpreads into, wider ſyſ- 
tems, and draws men into larger communi- 
ties and commonwealths; in which only 
the ſublime powers of our nature attain the 
higheſt improvement and perfection of which 
they are capable. In ſociety, the mutual aids 
which men give and receive from each other, | 
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Your laudable defign in encouraging and 


promoting the ſciences, is. a ſufficient apo- 


logy for my deſiring the honour of inſcrib- 


ing the following ſheets to you ; not doubt- 


ing but that your goodneſs will pardon the 
liberty I have taken, as it will afford me an 
opportunity of teſtifying the high reſpect and 
n with which I am, 


Gn TLEMEN, 
Your moſt devoted, 
moſt obedient, and 


8 moſt humble Servant, 


BLYTH HANCOCK. 


R. jenes Alderſon, Nor- 


wich 
Mr. M. J. Arm̃ſtröng, Nor- 
wich, 2 copies 
Mrs. Armſtrong, ditto, 2 copies 
Mr. James Alderſon, ſchool - 

maſter, ditto 

Henry Audley; Yarmouth 

Rev. George Aſhby, Barrow 
Mrs; Ammeraut, Norwich 


Thomas Burton Eſq. Norwich 
Mr, James Brownſon, ditto, 2 
copies 
Meſſrs; — ditto; 6 copies 
Mr. Browne, dito 
William Booth, jun. ditto 
oſhua Bullen, ditto 


£ liam Beechey, „ ditto, - 


2 copies 
Samuel Banyard; Yar- 
mouth - 
ohn Buckle, Norwich 
ames Bolingbroke, ditto 
Thomas Black, ditto 
illiam Black, ditto 
4 Burks, ditto 
b illiam Brett, ditto 
Browne, Wymondham 
T. M. Baker, Yarmouth 
J ohn Blackburn, Norwich 


Mas P. Colombine, D. D. 
Norwich 


h C RIB ERS. 


7 


Rev. 8. Cooper, D. D. You 


mouth, 2 copies 


R. B. Cooper, Eſq. ditto 


Revz 8. L. Cooper, ditts 
Mr. Charles Cooper, Norwich 
Thomas Church, duto 
Cole, ditto 
- Cann; ditto | 
—— Cook, ditto, 2 copies 
illiam Coleman, ditto 
John Crouſe, ditto 
muel Colby, ditto 
Edward Crane, ditto, 3 
cop ies 
William Chaplin, 
Chriſtopher . 


n, ditto 
John Carter, Buruham- 
Market 


Thomas E. r Yar 
mouth 
Abraham Curry, Landes 
8. Cork, Bury 
| Thomas Dey, rn 


ditto 


| Mr, 2 Dawſon, 8 


enry Dobſon, Norwich, 
2 copies 
Stephen Danſer, ditto 
Robert Boult n Var - 
mouth 
Meſſro. Downes and March, 
ditto, 2 copies 
Mr. un Dugmore, Swaff- 
2 copies 


Mr. 


* 
9 
! 
\ 5 
= 
, 


ies 
Mr. Jon Froft, ditto 


Charles Hutton, LLD. and his 
friends, Woolwich, 8 copies 
Rev. Thomas Howſe, Norwich 


( viii ) 


uu. J. Edwards, Swanton 


| 


Rev, Di, Eakeld, Thorpe 


Wiliam Fiſher, Eſg. Yar- 
ies 


- mouth, 2 cop ; 


| . Mr. Fofter, Norwich, 2 


E. R. Fineh, ditto 
William Fiſher, ditto 
Samuel Foſter, ditto 
hn Freſhfield, ditto 
| 


Mr. P. Gedge, Bury, 6 copies 


John Gurney, Norwich, 


2 copies 
Joſeph Gurney, ditto | 


Rev. Lawrence Gibbs, ditto 
Rey. John Gapp, Cambridge 
Mr. Richard Gapp, Norwich 
ohn Goate, Sherringham 
. Gilbert, Norwich 
D. Gamble, Bungay 
Miles Groute, Norwich 


Bartlett Gurney, ditto, 2 | 


Mr. John Hare, Kimberley 


ohn Hamnel, Bramerton | 


bo Hughes, Norwich 
Herring, ditto 


n Harwood, ditto, 2 


2 
1 
3 
- 
* 


J. C. Hindes, ditto, 2 


copies | Norwich, ro copies 
Thomas Hurry, Yarmouth Nr. Thomas Norgace, Norwich 


r. William Fiſher, jun. ditto | 


Mr. Girling Harley, Yarmouth 
| Richard _ ditto = 
Richard Helfden, ditto 
obo Herrin „ Norwich 
| omas Holl, London, 2 


copies | : 
ohn Hill, jun. Wells 
Rev. Thomas Howes, Mourn- 
ingthorpe 


5 

lakes 3 

| Capel Lofft, Efq. Troſton 

Mr. 2 Norwich 
| Charles Lay, jun. ditto 

N Richard Lubbock, M. D. ditto 

Mr. John Lawſon, ditto 

: "mg * * ditto 

ohn Long, Cambridge 

h; h Lawrence, . 
cheſter, 2 co 


| George Maltby, E Norwich 
Mr. 1 | 


— 


Simon Martin, ditto, 2 
copies 
ohn Mounſey, ditto 
abert Mackg laſhan, ditto 
A. B. Marſhall, ditto 
Richard Miller, Varmouth 
ohn Moore, ditto 


Right Rev, the Lord Biſhop of 


Robert Harley, ditto 


: 


Right 


( ix ) 


Mr. Philip Scott, Yarmouth 
Mrs. Stukey, Swaffham 
Mr. Edward Sutcliffe, Norwich 


Right Mons the Earl of Or- 
Mr. George Oliver, Norwich 
Mr. Overton, Great Franſham 


Rev. Samuel Parr, L.L.D. 
Rev. Robert Parr, Norwich 
Rev. John Peel, ditto 
Mt. Thomas Parflee, ſen. ditto 
Thomas Pgrilee, jus. Yat- 
mouth 
Rev. Mr. Partridge, Norwich 


Mr. Robert Pircher, Yarmouth | 


Nathaniel Roe, Eſq. Norwich 
ohn Reynolds, — 1 * 
+ Thomas Ranſome, Nor- 
wich, 2 copies 
Robert Ranſome, ditto, 2 
copies | 
Richard Roach, ditto 


Francis Rivett, ditto 
Edward Rudge, ditto - 
ham 


Rev. Mr. Storey, Norwich 
Mr. Francis Stone, ditto 
Thomas Swantori, ditto 
Edmund Sparfhall, ditto 
Nathaniel Scott, Laken- 
ham 
Thomas Stone, Norwich 
Wilkam Stevenſon, ditto, 
4 copies 


Michael Sharp, ditto, 2 | 


copies 
Thomas Smith, ditto 
ames Sancroft, Yarmouth 
homas Symonds, ditto 


N 


land s 


James Turner, Eſq. Yarmouth 
Rev. Richard Turner, ditto 
Mr. John Tuthill, Norwich 
ohn Tiakler, jun. ditto 
| hu "Tubby, ditto . 
— Varmouth 
riſtopher Thurgar, Nor- 


Robert Upcher, Eſq. Yar- 
| mouth 


Mr. Riſtton Woodcacke, Nor- 
| wich, 2 copies 
George Waite, ditto 
Joſeph Withers, ditto 
—_ Walker, ditto 
Mr, William Wilkins, ditto, 2 
copies | 
fun Waddy, ditto 
ames Willins, Cambridge 
David Watſon, Norwich 
William Webber, ditto 
Robert White, ditto 
| J. Weſton, ditto, 2 co» 


| ies 
Mrs. Wells, ditto 
Mr. Benjamin Worſhip, Yar- 
mouth 
Searles Wade, ditto 
Thomas Wright, Gor- 
leſton 


| Francis Wymer, Norwich 


Mr. Wilkam Youell, Yarmouth 


| PRE. 


Lua Publiſhed, Price 36. 
BY THE SAME AUTHOR, 

* {THE nds | 
2-0-0! T\/RAN-E 

+ | 0 33 | 
ir 


SOLD BY J. MURRAY, N® 32, FLEET-STREET, LONDON z 
AND THE BOOKSELLERS, © © 


T* the following Treatiſe of Ode 
Aſtronomy, I have endeavoured to il- 
luſtrate the THEORY OF COMETS, fo 
far as I judged any thing of that kind could 
be deſired or expected by the Public: for, 
as the time is approaching, when that part 
of aſtronomical knowledge, which, as yet, 
is but in its infancy, may receive conſi- 
derable improvement; or, poſſibly, may be 
brought to as great perfection as it is capable | 
of receiving for an age or two to come; I 
concluded ĩt would be deemed an acceptable 
piece of ſervice to the younger ſtudents in 
the ſcience of Aſtronomy, to have the theory 
of thoſe wonderful bodies in our ſyſtem, 

called 
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© tailed Comets, and their motions, illuſtrates - 
by Practical Rules, containing an eaſy ſolu- 
tion of all the principal problems relating 
thereto, and applied to that very Comet. on 
| which they will foon have an opportunity of 


making their obſervations, and proving _ | 
ſame by experiments. 


To this purpoſe, I have premiſed as much - 
concerning the Natural Hiſtory and Philo- 
Fopby of Comets, 8x I thought could be of 
any uſe, having conſulted the beſt writers on 

that fubjeR, | bl 


But, as the Theory of Comets, in the 
writings of thoſe learned Authors, is chiefly 
ſpeculative, and interwoven with great diffi- 
culties, I have ſelected thoſe parts only, which 
I thought would be eaſy and uſeful to fuch 
readers as are but maderately verſed in trigo- 
nometry. To make ſuch ready in cometary 

calculations, I have added all the neceſfary 
tables, and ſhewn the operation ip every 


part. 


I have 


er. Py, on Wo.  & 
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as far as my abilities extended, to render the 


I have alſo given proper directions how to 
proceed in repreſenting the viſible path of a 


Comet on the celeſtial globe, whenever. it 
appears z and haye endeavoured altogether, 


ſtudy of Cometary Aſtronomy eaſy, faraliar, 
and nn 
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Tar E direful Comets urge, 


Glaring tremendous through'the vaſt expanſe,” 

Threat'ning deſtruction, and the wrecks of worlds ; 
But that ſtrict bounds direct and guide their courſe, 
Set, when th' ALvicarty, in creating hour, 
From Chaos call'd the glorious Univerſe, 


And fix'd the Stars, and bid the Plauets more. 
Where Zther's ſpace immenſe eludes our view, 
And Planets in their orbs in order range, 
There, free as air, the fiery Comets rove, 

And direful orbs their rapid courſe extend: 
Nor are their ways confus'd or intricate ; 
Irregular, in windivg mazes loſt, 

Eccentric Error, conſtant to itſelf, 

To one law ſubject, one unerring rule 

Of force attractive; thus, unweary'd, they 
Now ſweep the utmoſt confines of the world, 


N ow baſking in the neighb'r'ood of the Sun, 


Then ſwiftly flying his too piercing heat, 


Rejoicing, they aſcend, their labours to reſume, 


Long tracts of light attend their dreadful courſe, 
(But truſt not to thy view a foreign light) 

And ſpurious honours deck their glowing maſs ; 
Denſe atmoſpheres emit their furtive beams, 
Frequent and thick, by heat intenſe exhal'd : 
The Meon thus, with fraternal luſtre bright, 
Darts borrow'd rays, and glories not her own, 


INTRO- 


INTRODUCTION. 


T\H E enſuing Treatiſe is not intended. 
to explain any thing new in the Theory 

of Comets, but rather, to render the prac- 
tice of computing the returns of ſuch Co- 
mets as have been taken notice of by Aſtro- 
nomers, and to calculate their places in the 
Heavens, both in reſpect of longitude and 
latitude, where they will appear at any re- 
quired or given time, either before or after 
their perihelion; and although ſeveral more 
learned, and by far more able men, have 
profeſſedly written thereon, yet are their 
works too complex and abſtruſe for the com- 
prehenſion of learners. My ſole purpoſe is 
therefore to render the proceſs of calculation 
plain and eaſy to ſuch capacities as may not 
have made ſo much progreſs in mathematical 
ſtudies, as to comprehend what has been 
| written 


© Gritten by more > eminent authors : and this 
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I ſhall endeavour by two methods; firſt, by 


the properties of the parabola, without ta- 
bles,; nil ſecondly, by the method ſhewn 


by the celebrated Doctor Halley, by the help 


of tables, prefixed to this work; and, as an 
introduction to the work, ſhall give the fol» 


lowing phyfical account 6f the Planetary 
Syſteth; and of the Theory of Comets, con- 
faining ſo much of the rationale, or phyſical 
cauſes of theſe 2 as may be _ 


en . defigh. 
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Aera, is « juſtly e 


by all men to be the moſt ancient, the 


moſt ſublime, the moſt intergſting, and 
the moſt uſeful, of all the ſciences cul- 
tivated by mankind; - fince, by the know- 
ledge 'derived from this ſcience, not only 
the true magnitude of the Earth is dif- 
covered, the ſituation and extent of the 
countries and kingdoms upon it afcertained, 
trade and commerce carried on to the remoteſt 
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of ſeveral countries diſtributed for the health, 
comfort, and conveniency of it's inhabitants ; 
but our very faculties are enlarged with the 
grandeur of the ideas it conveys, our minds 
exalted above the low contracted prejudices 
of the vulgar, and our underſtandings clearly 
convinced, and affected with the conviction, 
of the exiſtence, wiſdom, power, goodneſs, 
and ſuperintendency of the Supreme Being 
Alſo from this branch of knowledge we learn 
by what means or laws the Almighty carries 
on and continues the admirable harmony, 
order, and connection obſervable throu ghout 
the planetary ſyſtem ;. and are led, by very 
powerful arguments, to form the pleaſing 
deduction, that minds capable of ſuch deep 
reſearches not only derive their origin from 
that all-wiſe and adorable Being, but are alſo 
-incited to aſpire after a more perfect know- 
ledge of his nature, and a ſtricter conformity 
to his will. * 


By Aſtronomy we are enabled to diſcover 
that the Earth is at ſo great a diſtance from 
Po 2 _ the 
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the Sun, that, if ſeen from thence, it would 
appear no bigger than a point, although it's 
circumference is known to be 25,020 miles: 
yet that diſtance is ſo ſmall, compared with 
the diſtance of the fixed Stars, that, if the 
orbit in which the Earth moves round the 
Sun were ſolid, and ſeen from the neareſt 
fixed Star, it would likewiſe appear no big- 
ger than a point, although it is at leaſt 162 
millions of miles in diameter: for the Earth, 
in going round the Sun, is 162 millions of 

miles nearer to ſome of the Stars at one time 
of the year than at another ; and yet their 
apparent magnitudes, fituations, and diſ- 
tances from one another, {till remain the ſame, 
and a teleſcope which magnifies 200 times, 
does not ſenſibly magnify them; which 
proves them to be at leaſt four hundred 
thouſand times farther from us than we are 
from the Sun. 


This inconceivable diſtance of the fixed 
Stars does wholly diveſt them of all- paral- 
laxes; for I know not of any one fixed Star 
in i the Heavens, the Great Dog Star only + 

. B 2 excepted, 


excepted, -that has any parallax, and he a 


' parallax of only two ſeconds, which places 


him at the amazing diſtance of two billions, 
or two millions of millions of miles from 
the centre of the ſyſtem ; ſo that if a cannon 


ball was projected from the ſurface of our 


Earth, and travelling with the ſame velocity 


— 
— 


with which it leaves the mouth of the can- 
non, it would not reach the neareſt fixed 
Star in ſive hundred thouſand years: I fay 


the neareſt fixed Star; for we are not to ima- 


gine or ſuppoſe that all the Stars are placed 
in one concave ſurface, ſo as to be equally 


diſtant from us, but that they are ſcattered 


at immenſe diſtances -frem one another 
through infinite and unlimited ſpace; ſo that 
there may be as great a diſtance between-any 
two neighbouring Stars, as between our Sun 
and thoſe which are neareſt to him : there- 


fore an obſerver; who is neareſt any fixed 
Star, will look upon it alone as a real Sun, 


and conſider the reſt as ſo many ſhining 
points, placed at equal diſtances from him 


in the firmament. By the help of teleſcopes 
- we diſcover thouſands of Stars, which are 


Inviſible 


Es) 
inviſible to the naked eye; and the better 
our glaſſes are, ' ſtill the more become viſt ble: 
ſo that we can ſet no limits, either to their 
number or their diſtances; nor can we rea- 
ſonably ſuppoſe that the different apparent 
magnitudes of the Stars is in anywiſe owing 
to one Star being leſs or bigger than another, 
but wholly to their being at a leſs or greater 
diſtance from us; as it is moſt proveable, 
that they are all nearly of the ſame fize one 
with another, and all nearly of the ſame 
magnitude with the Sun. The Sun appears 
very bright and large, in compariſon of the 
fixed Stars, becauſe we keep conſtantly near 
the Sun, in compariſon of our immenſe diſ- 
tance from the Stars: for a ſpectator, placed 


. as near to any Star as we are to the Sun, 


would ſee that Star a body as large and bright 
as the Sun appears to us; and a ſpectator, 
as far diſtant from the Sun as we ate from 
the Stars, would ſee the Sun as ſmall as we 
ſce a Star, diveſted of all it's circumyolving 
Planets, and would reckon it one of the 
Stars in numbering them. 

| B 3 | The 
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The Stars being at ſuch immenſe diſtances 
from the Sun, cannot poſſibly receive from 
him ſo ſtrong a light as they ſeem to have, 
nor any. brightneſs ſufficient to make them 
viſible to us; for the Sun's rays muſt be ſo 
ſcattered and diſſipated before they reach ſuch 
remote objects, that they can never be tranſ- 
mitted. back to our eyes, ſo as to render theſe 
objects viſible by reflection. The Stars there- 
fore ſhine with their own native and unbor- 
rowed luſtre, as the Sun does; and ſince 
each particular Star, as well as the Sun, is 
confined to a particular portion of ſpace, it 
is plain that the Stars are of the ſame nature 
with the Sun. It is no ways probable, nor 
is it reaſonable for any man to think, that 
the Almighty, who always acts with infinite 
wiſdom, and does nothing in vain, - ſhould 
create ſo many glorious Suns, fit for ſo many 
important purpoſes, and place them at ſuch 
_ diſtances from one another, without proper 
objects near enough to be benefited by their 
influences: whoever therefore ſhould be 
weak enough to imagine they were -created 
only to give a faint glimmering light to the 
| inhabitants 
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inhabitants of this globe; muſt Have à very 
ſuperfivial know iedge of Aſtronomy, and a 
mean and contracted opinion of the Divine 
wiſdom; ſince, by an infinigely lefs exertion 
of creating power, the Deity could have 
given our Earth much more light by one ſin- 
gle additional Moon. Inſtead then bf one Sun 
and one World ouly in the univetſe, as the 
unſkilful in Aſtronomy imagine, that ſeience 
diſcovers to us ſuch an inconceivable number 
of Suns, Syſtems, and Worlds, dixperſed 
through boundleſs ſpace, that if our Sun, 
with all the Planets, Moons, and Comets 
belonging to it, were annihilated, they 
would be no more miſſed out of the creation, 
than a grain of ſand from the ſea ſhore; the 
ſpace they poſſeſs being comparatively ſo 
ſmall that it would ſcarce be a ſenfible blank 
in the univerſe ; although Saturn, the outer- 
moſt of our Planets, revolves about the Sun 
in an orbit of 4,884'millions of miles in cir- 
cumference, and ſome of our comets make 
excurſions upwards of 10,000 millions of 
miles beyond Saturn's orbit; and yet, at that 

| _—y diſtance, they are incomparably 
nearer 


C8) 
_ nearer 40 the Sun than to any of the Stars, 
as is eyident from their keeping clear of the 
attractiye power of all the Stars, and return 
ing periodically by virtue of the Sunꝭs attrac - 
tion. Frem what we know of our Syſtern, 
it may be reaſonably concluded, that all the 
reſt are, with equal wifdam.contrived; ſitua- 
ted, and provided with ee for 
e jah abitants. we ai Luigi 
| q KHER £ 217 04, 239499 
[5 To es 8 oo KR Phy it will 
appear. highly. probable, that the Planets, 
together with their attendants, called Satel- 
lites or Moons, are much of the ſame na- 
ture with qur Earth, and deſtined for the | 
like purpoſes; for they are ſolid opaque 
globes, capable of ſupporting. animals and 
vegetables. Some of them are bigger, ſome 
leſs, and ſome much about the ſize of our 
Earth. They all circulate round the Sup, 
as the Earth does, in a ſhorter or longer 
time, according to their reſpective diſtances 
from him; and have, here it would not 
be anconvenient, regular returns of ſummer 
and winter, ſpring and autumn; They have 
8 Warmer 
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warmer and colder climates,. as the-yarious 
productions of our Earth require; and in 
ſuch as afford a poſſibility of diſcovering it, 
we obſerve a regular motion round their 
axis, like that of our Earth, cauſing an al- 
ternate return of day and night, which is 
neceſſary for labour, reſt, and vegetation; 
and that all parts of their ſurfaces may be 
expoſed to the rays of the Sun. Such of the 
Planets as are fartheſt from the Sun, and 
therefore enjoy leaſt of his light, have that 
deficiency made up by feveral Moons, which 
conſtantly. accompany and revolve round 
about them, as our Moon reyolves about 
the Earth, The remoteſt Planet has, dver 
and above, a broad, ring encompaſſing it, 
which, like a lucid zone in the Heavens, re- 
flects the Sun's light very copiouſly on that 
Planet; ſo that if the remoter PJanets haye 
the Sun's light fainter by day than we, | 
they haye an addition made to it morning 
and evening by one or more of their Moons, 
and a greater quantity of light in the night 
time, 
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Cv 
By reaſon of the vicinity of the Moon to 
our Earth, we diſcover a nearer reſemblance 
to our Earth ; for by the aſſiſtance of tele- 
ſcopes' we obſerve the Moon's ſarface to be 


fall of high mountains, large valleys, and 
deep cavities. Theſe fimilarities leave us no 
room to doubt, but that all the Planets and 
Moons: in the- ſyſtem are deſigned as com- 
modious habitations for creatures endowed 
with capacities of knowing and adoting 
their: bencficent d. Valbes 


waere then the fixed Stars are en 
ſpheres of fire, like our Sun, and placed at 
ſuch immenſe and inconceivable diſtance 
from us and from one another, how can we 
reaſonably conclude but that they are made 
for the ſame purpoſes that the Sun is; each 
to beſtow light, heat, and vegetation, on a 
certain number of inhabited Planets, kept 
by gravitation within the ſphere of its ac- 
3 | 


But at makes hs moſt wonderful and 


moſt ren part of the Solar Syſtem, are 
thoſe 


. 

thoſe bodies called Comets, whoſe number is 
very gteat ; near forty have already been ob- 
ferved, with ſo much accuracy as to leave lit - 
tle room to doubt, that they are all different 
from each other. And a much greater number 

ſtill are recorded in hiſtory, for one author 
has reckoned no leſs than 415 in number, 
to the year 1665 incluſive; but though the 
number be certainly very great, it may re- 
quire many ages to determine what the num- 
ber Oy v0) | | 


Diodotus Siculus tells us, Pts FR Chat. 
deans, by a long . courſe of obſetvations, 
were able to predict the appearance of Co- 
mets : and Seneca ſays, that Apollonius tho 
Myndian, who was very ſkilful in natural 
ſciences, affirmed, that Comets were by the 
| Chaldeans reckoned among the Planets, and 
had their periods or courſes like them! Se. 
neca further tells us, that Apollonius uſed 
to ſay, that a Comet was a Star or Celeftial 
body like the Sun or Moon ; but that he did 
not know its courſe, becauſe it ranges through 


higher parts of the world, and then at laſt 
appears 


| 
8 
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appears, when it comes to the bottom of its 
courſe: Of which opinion Seneca himſelf pro- 
feſſes himſelf to be, in theſe words: I don't 
think a Comet to be a ſudden fire, but one of 
the eternal works of Nature; he alſo gives the 
ſole and only method by which this queſtion 
may be ſolved, ſaying, that there ought to 
be a collection of former riſes or appearances 


of Comets; becauſe by reaſon of their ſeldom 


appearing, their courſes cannot yet be under- 


ſtood, neither can it be diſcovered whether 


theyt return or no; and that they appear or 
are produced in order at their ſettled time. 


A time, ſays he, will come when thoſe things, 


which are now hid, will at laſt be brought 
to light, by length of time and the diligence 


of poſterity. One age is not ſufficient to 


make ſuch great diſcoveries. A time will 
come when thoſe that come after us will 


wonder that we were ignorant of things ſo 
plain.“ And farther on he ſays, ** Some- 


body will demonſtrate, which way Comets 
wander, why they go ſo far from the reſt of 
the celeſtial bodies, how big, and what ſort of 


bodies they are,” All theſe predictions have 
been 
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613) 1 
been accurately fulfilled and compleated in 
Sir) Lao Newton. % N97 22 

"Notwidkfdading! Seneoiches „ ſocleatly dif: 
courſed on the nature of Comets in that dark 
age, yet few. of the ſucceeding aſtronomers 
were of his opinion, for they generally 
eſteemed them as meteors kindled in the air, 
and deſigned as preſages, or unlucky omens 
of ſome diſaſtrous | cataſtrophe, that was 
ſhortly to befall the people or nations to 
whom they appeared. Nor did deneca him- 
ſelf think fit to ſet down thoſe phœnomena 
of the cometary motions, by which he was 
enabled to maintain his opinion, nor the 
times of thoſe appearances which might have | 


been of uſe to poſterity, in order to the de- 


termining theſe things. Afterwards, the 


whole ſchool of Peripateticks, to keep up 


their doctrine concerning the Heavens, which 


they ſu ppoſed not capable of being generated 


or corrupted, did not look upon the Comets 
as eternal or permanent bodies of the world, 


but as bodies newly produced, and in a ſhort 
time to periſh again, and affirmed them to 


* 
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be ſublunary, and made of exhalations in the 
terreſtrial regions ; which. was the more be- 
lieved after ſolid orbs were introduced, be- 
cauſe Coinets could not paſs through them. 
But at laſt, Tycho Brahe and Kepler, finding 
by obſervation, that Comets had no diurnal 
parallax, reſtored them to places above the 
Moon. All which has been fully and clearly 
demonſtrated by Sir Iſaac Newton, who ſays, 
that Comets are higher than the Moan, and 
are moved in the region of the primary Pla- 
nets; and that they move in conic ſections, 
having their focus in the center of the Sun; 
and by” rays drawn to the Sun, deſcribe 
equal areas in equal times, and in general, 
areas proportional to the times. Thus fol- 
lowing the ſteps of fo great a man, we may | 
venture to affirm, that Comets are opaque, 
ſpherical, and ſolid bodies like the Planets, 
and like them perform their revolutions about 
the Sun in elliptical orbits, haying the Sun 
in one of their foci. The particulars in 
which Comets differ from the Planets are; 
that they move in various directions, ſome 
the ſame way with the Planets, others the 


A | contrary ; 
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contrary z neither are their motions confined 


_ within the zodiac, their orbits admitting gf 
any inclination to the ecliptic whatever: and 
the eccentrieity of their orbits is ſo very great, 


that ſome of the Comets perform the greateſt = 


part of their motion almoſt in right lines, 


tending, in their approach to the Sun, almoſt 


directly towards it, after which they paſs by 


it, and when they leave it, move off again 
nearly in a right line, till they are out of 
ſight, as if they were haſtening back to the 


fixed Stars, and return not till after a en 
* many years. | | 


Comets were looked upon by the ancients 
in general, as nothing more than ſublunary 
vapours, or fiery meteors, as has before been 
remarked, and conſequently little notice was 
taken of them, till the year 1 577, when 
Tycho Brahe, ſeriouſly purſuing the ſtudy of 
the Stars, and being provided with large in- 
ſtruments fit for making celeſtial obſerva- 


tions, with far greater care and certainty than 
the ancients could ever hope for, there ap- 


W a very remarkable Comet; to the ob- 


ſervation 
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ſervation of which Tycho vigorouſly applied 
Himſelf; and found by many juſt and faith- 
ful trials, that it had not a diurnal parallax 
that as at all perceptible, and conſequently | 
was not only no aerial vapour, but alſo much 
higher than the Moon; nay might be placed 
amongſt the Planets, for any thing that ap- 
peared to the contrary; the cavilling oppoſi- 
tion made by ſome of the ſchool- men in the 
mean time, being to no purpoſe. Next to 
1 ycho came the ſagacious Kepler, who, 
with the advantage of Tycho's labours, and 
by his own obſervation, found out the true 
phyſical ſyſtem of the world, and greatly 
improved the ſciences of Aſtronomy, This 
great Aſtronomer had an opportunity of ob- 
ſerving two Comets, one of which was a 
very remarkable one, and from the obſerva- 
tions of theſe (which afforded ſufficient in- 
dications of an annual parallax) he con- 
cluded, that the Comets moved freely 
through the planetary orbs, with a motion 
not much different from a rectilinear one; 
but of what kind he could not then pre- 
ciſely determine. Next Hevelius (a noble 
75 emulator 
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emulator of Tycho Brahe) following Kep- 
let's ſteps, embraced the ſame hypotheſis of 
the reQilinear motion of Comets, - himſelf 
accurately obſerving mabty of them; yet he 
complained that his calculations did not per- 
fectly agree to the matter of fact in the Hea- 


vens; and was aware that the path of a Co- 


met was bent into a curve line towards the 
Sun: at length came that prodigious Comet 
of the year 1680, which deſcending as it 


were from an infinite diſtance, perpendicu- 


larly towards the Sun, aroſe from him again 


with as great a velocity. This Comet, 
which was ſeen for four months ſucceſſively, 
by the very remarkable and peculiar curvity 


of its orbit, above all others, gave the fitteſt 
occaſion for inveſtigating the theory of its 
motion. And the royal obſervatories at 
Greenwich and Paris having been for ſome 


time founded, and committed to the care 


of moſt excellent aſtronomers, the apparent 
motion of this Comet was moſt accurately 
(perhaps as far as human ſkill could extend) 
obſerved by Mr. Flamſteed and Mr. Caſſini. 


Not long after, the illuſtrious Newton, wri- 
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ting his: Mathematical Principles of Natural 
Philoſophy,' demonſtrated, not only that 
what; Kepler had found did neceſſarily ob- 
tain in the planetary. ſyſtem ; but alſo, that 
all the phznomena of Comets would natu- 
| rally follow from the ſame principles: which 
he abundantly illuſtrated by the example of 
the aforeſaid Comet of the year 1680, ſhew- 
ing at the fame time a method of delineating 
the orbits of Comets geometrically. 


That Comets are not aerial vapours, or 
even formed by exhalations from the Sun 
and Planets, Sir Iſaac Newton has clearly 
mewed; by proving that the Comet of 1680, 
in its - paſſage through the ſolar regions, 
would have been diflipated, had it conſiſted 
of ſach; for the heat of the Sun, it is al- 
| lowed; is as the denſity of his rays, i. e. re- 
ciprocally, as the ſquares of the diſtances of 
places from thę Sun; wherefore, ſince the 
diſtance of that Comet in its perihelion, 
December the 8th, was obſerved to be to 
the diſtance of the Earth from the Sun, 
nearly as 6 to 1000, the Sun's heat in the 

, — Comet, 
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Cemet, at that time, was to his heat with 
us at Midſummer, a8 1 ,600,000 to 36, of 
28,00 to t. It is found by experiment, 
that the heat of boilipg water is little more 
has khree times tlie heat of our dry Earth, 
when expoſed to the Midſummer Sun z and 
aſſumitig the heat of red hot iron to be about 
three ot four times as grrat as that of Yoil- | 
ing water, he thence concludes, that the tat 
of the dried earth, or body of the Comet in 
its petihelion, muſt be near 2000 times as 
great as that of red hot iton. Such an im- 
menſe heat once acquired in its perihelion, 
the Comet muſt be à long time in cooling 
again,” Sir Iſaac Newton alſo computes, 
that a globe of red hot iron, of the dimen- 
fions of our Earth, would ſcarce be cool in 


| $0,000 years. If then the Comet be ſup- 


poſed to cool 100 times as faſt as red ſhot 
iton ; yet fince its heat was 2000 times 
greater, ſuppoſing it of the bigneſs of the 
Earth, it would not cool in a million of 
years. | 


There is one remarkable phænomenon, 
which ſometimes, though very ſeldom, ac- 
C 2 companies 
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companies. the paſſage of Comets in their 
orbits, and that is, what may be called Co- 
metary Eclipſes; for when a Comet comes 
in the ſyzigial line of the dun and the Earth, 
it muſt, very much abate the ;olar-light, 
though, its viſual diameter may not equal it: 
but if it ſhould equal, or ercesd- it (and 
ſuch; have, made their appearance), if their 
courſe; be not. exceedingly. rapid, .the Sun 
will be darkened through a much greater 
extent of Earth, for a much longer duration, 
and attended with; a more remarkable. ob- 
ſcurity, than any circumſtances of a ſolar 
eclipſe ever can be; ſuch, poſſibly, might be 
the Egyptian darkneſs in the Jewiſh hiſtory, 
that of Jupiter and Alcmena in the Grecian, 
and of Auguſtus in the Roman; | beſides 
others, unrecorded in the annals of hiſtory. 
With reſpect to the tail of a Comet, Sir 
Iſaac infers, that it is nothing elſe but a 
very fine vapour, which the head or nucleus 
of the Comet emits. by ats heat; and that 
the magnitude of the tail depends princi- 
pally upon the degree of heat it receives 
from the Sun, as, is evident from obſerva- 
tion : for, till the Comet comes within a 

certain 
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certain "diſtance of the Sun, it is not Teen 
with any train at all; as it approaches nearer, 
and the heat increaſes; the tail begins to 
ariſe, and grows longer about the perihelion, 
and a little diſtance after it is largeſt of all; 
then, as the heat of the Sun decreaſes, the 
length of the tail decreaſes alſo, till at laſt 
it no more appears: therefore the tail of a 
Comet is cauſed by heat, and is always pro- 
portional to it. Thus alſo the Comets which 
are neareſt the Sun have, generally ſpeaking, 
the longeſt tails ; and thoſe whieh are more 
remote, the ſhorteſt. But it may ſeem won- 
derful to ſome, how thoſe prodigious tails 
are, or can be ſupplied' from the atmoſphere 
of a Comet: Sir Iſaae has removed that 
wonder, by a computation which he had 
made on the expanſive power, or force of an 
elaſtic fluid, ſuch as our air, which is more 
denſe near the ſurface of the Earth, where 
it is preſſed upon by the whole weight of the 
air above, than it is at a diſtance from the 
Earth, where it has a leſs weight to com- 
preſs it; the denſity of the air being always 
' proportioned to the force which compreſſes 
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it, and canſequently the air will expand its 
ſelf, and become more rare in proportion as 
it becomes leſs. compreſſed. From hence, 
Sir Iſaac computes to What degree of rarity 
the air muſt be expanded, accotding ta this 
rule, at an height equal to that of the ſemi+ 
diameter of the Earth (which is about 4000 
miles]; and he finds that a globe of ſuch 
air as we breathe here on the ſurface of the | 
Earth, which is only one inch in diameter, 
if it were expanded to a degree ef rarity, 
which-the air muſt have at the height of one 
ſemidiameter of the Earth, would fill all the 
planetary regions, even ta the very ſphere of 
Saturn, and much farther. Wherefore, ſee- 
ing the air at a greater height is ſtill im- 
menſely more rareſied, and the ſurface of the 
atmoſpheres of Comets' tails is uſually about 
ten times the diſtance from the center of the 
Comet, as the ſurface of the Comet. itſelf, 
and the tails riſc yet to vaſtly greater heights, 
therefore they muſt be exceedingly rare; and 
though, on account of the much denſer at- 
moſpheres of Comets; and the greater gravi- 
tation of their bodies towards the Sun, as 

. well 
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well as of the particles' of their air and va- 
pours mutually one towards another, it may 
happen that the air in the celeſtial ſpaces, 
and in the tails of the Comets, is not ſo 
vaſtly” rarefied, yet, from ſuch a computa- 
tion, it is plain that a very ſmall quantity of 
air and vapour is abundantly ſufficient to 
produce all the appearances of the tails of 
Comets ; and that the tails of Comets are 
very rare indeed, is evidently proved by the 
ſhining of Stars through them, without the 
leaſt diminution of their ſplendour. The 
light reflected from the tail of a Comet is 
not near what we are uſually prone to think 
it to be: Sir Iſaac ſays, it is not greater than 
that of our air, determined by the Sun- 
beams let into a darkened room through a 
hole in the window-ſhutter, an inch or two 
in diameter. This alſo fully appears from 
viewing the tail of a Comet with a teleſcope, - 
which always to the obſerver appears very 
faint and languid, even in the denſer parts 
of it, and the extreme parts of the tail make 
no appearance at all through a teleſcope. 
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As to the cauſe of the aſcent of the tail, 
Kepler aſcribes it to the rarefaction of the 
Comet's atmoſphere by the heat of the Sun, 

and the impulſive, forge of the Sun-beams 
carrying along with them the matter of the 
_ Comet's tail; which alſo accounts, at the 
ſame time, for the direction or poſition of 
the Comet's tail, which, is always towards 
thoſe parts oppoſite to the Sun. Since the 
phznamena of a Comet's tail depend upon 
the heat of the Sun, as has been obſerved, 
and ſince the nucleus or body of a Comet is 
heated to that prodigious degree as before= 
mentioned, it is but reaſonable to ſuppoſe, 
that the action of the Sun's light upon thoſe 
ignited particles of the Comet, and its heated 
atmoſphere, ſhould carry them away in their 
own directions, and ſo cauſe that appearance 
of a train of light, or the blazing tail of a 
Comet. Now, if we rightly conſider the 
nature. of things, the particles of light agi- 
tate and put all the parts of bodies in mo- 
tion, particularly the parts of fluid bodies ; ; 
and thoſe parts of bodies, whether ſolid or 


fluid, that are ignited, or real fire, evidently 
loſe 


SI 


loſe their ignited particles, and by degrees 
become extinct, only by the action of the 
Sun's: rays. Thus a fire, expoſed to the Sun- 
beams, appears immediately to be diveſted 
of its | ignited parts; the flame gradually 
leſſens, the glowing coals by degrees become 
wholly extinct, and the fire goes out: alſo 
the flame of a ſpirit - lamp loſes all its light 
in the Sun- beams, and the denſer flame of a 
candle burns languid in the Sun; and many 
phenomena, of a ſimilar nature have been 
frequently obſerved by the curious. Nay, 
ſome philoſophers, who have had the adyan- 
tage of very large burning- glaſſes, four ot 
five or more feet in diameter, have told us, 
that they have rendered this impulſive force 
of the rays of ligbt upon bodies ſenſible to 
the eye; for by ſeveral experiments, which 
they have favoured us with an account of 
their having tried on light bodies ſuſpended | 

by, a fine thread, and then throwing the - 
denſe rays of light near the focus of the 
glaſs upon them, it has manifeſtly put them 
in motion, and they have been obſerved to 


vibrate backward and forward like the pen- 
dulum 
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dulum of a clock: whence there can be * 
diſpute but that the parts of bodies may be 
propelled and carried forward by the parti- 
cles of light in their own direction; and 
though ſuch effects of the Sun's rays are very 
fmall, and almoſt inſenſible, here with us, 
where the parts of matter are very groſs, and 
confined in a denſe atmoſphere, yet the caſe 
is undoubtedly far otherwiſe in thoſe free 
ſpaces through which the Comets move, 
where ſcarcely any refiſting medium can be 
ſuppoſed, and where the matter of a Comet's 
tail is very fine, and liable to be put in mo- 
tion with the leaſt degree of force, much 
more by the prodigious impetus of a particle 
of light moving with a velocity not to be 
expreſſed or conceived. Agreeably to this 
notion of the cauſe of the aſcent of a Co- 
met's tail, we find the general form of the 
tail is that of a dilating vapour, growing 
wider towards the extreme parts, eſpecially 
when they attain to their full degree of heat, 
and greateſt magnitude. That the tail does 
or ſhould lie in a right line direction from 
the vu, we have no reaſon to ſuppoſe, un- 
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leſs it were to move in à real vacuum, 
or empty ſpace; for though the medium 
through which the Comet moves may be 
exceeding rare and fine, yet ſome degree of 
reſiſtance will ariſe to ſo large a moving 
body as the tail of a Comet, and the more 
rare the tail is, the greater reſiſtance it will 
meet with from the medium ; therefore the 
tail muſt be in ſome degree incurvated, or 
left a little behind the Comet in its motion, 
ſomewhat like the flame of a candle when it 
is moved gently forward through the me- 
dium of air; and hence it is that e ſee all 
the tails of the Comets deviating from a 
right line paſſing through the Sun and the 
Comet, but moſtly ſo towards "ys extreme 
part. 3 


Sir Iſaac has alſo, in the ſtrongeſt lizke 
imaginable, repreſented the extenſive provi- 
dence of the Supreme Creator of the Uni- 
verſe, who, beſides the furniſhing our Earth, 
and, without doubt, the reſt of the Planets, 
ſo abundantly with, every neceſſary for the 
ſupport and continuance of the numerous 

races 
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races of plants and animals they are ſtocked 
with, has over and above provided a nu- 
merous train of Comets, far exceeding the 
number of Planets, to rectify continually 
and reſtore their gradual decay. For ſince 
the Comets are ſubject to ſuch very unequal 
degrees of heat, being ſometimes ſcorched 
with the moſt intenſe degree of it, at other 
times ſcarce receiving any ſenſible influence 
from the Sun, it can ſcarcely be ſuppoſed 
that they are deſigned for any ſuch conſtant 
uſe as the Planets. As to the tails which 
they emit, they muſt, like all other kinds 
of vapour, dilate themſelves as they aſcend, 
and conſequently are gradually ſcattered and 
diſperſed through all the planetary regions, 
and therefore cannot but mix with the at- 
moſpheres of the Planets; for it is well 
known the Planets have one and all an at- 
tractive power, by which they cauſe all bo- 
dies to gravitate towards them; and there- 
fore, in proceſs of time, theſe vapours will 
be drawn into one or other of the Planets, 
whichever happens to be neareſt, and acts 
the ſtrongeſt upon them; and by entering 

the 
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the atmoſpheres of the Earth, or other Pla- 
nets, may very naturally be ſuppoſed to con- 
tribute to the renovation of the face of 
things; in particular to ſupply the dimi- 
nution cauſed in the humid parts by vegeta- 
tion and putrefaction; ſince vegetables are 
nouriſhed by moiſture, and are alſo by pu- 
trefaction turned in a conſiderable part into 
dry earth: for it is well known that eatthy 
ſubſtances will always ſubſide in fermenting 
liquors; whence, by the ſame means, it is 
very reaſonable to conclude that the dry parts 
of the Planets ate continually increaſing, 
and the fluid parts diminiſhing, and in a 
ſufficient length of time may be exhauſted, 
if they are not e NE? ſome other 
means. b | ) £2826 
inder Das 2124; 44, KIHBW, 17% 2 11526 
Sir Ifaac is alſo of opinion, that the moſt 
ſubtle and active parts of our air, upon which 
the life of animals and vegetables do chiefly 
depend, is derived to us and ſupplied by the 
Comets; ſo far are they from portending 
any hurt or miſchief to us, which the natu- 
ral fears of ſome men are too apt to ſurmiſe, 
| from 
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which. Comets meet with from the atmos 
ſphere. of the Sun and of the medium of the 
planetary regions, muſt oocaſion a retardation 
of their motion in fame ſmal} degree, which 
mey be alſo further promoted by the at- 
traction of the larger Plane ts; the conſe- 
quence of which will be, that the central 
force will bring them nearer and nearer the 
Sun in ach revolution, till at length they 
fall into him, and ſupply fuel to that im- 
menſe body of fire. Sir Iſaac Has carried 
this ſuppoſition ſo far as to ſay, that fixed 
Stars (or Suns of other ſyſtems) that had 
been gradually waſted by light and vapours 
emitted from them for a long time, may be 
re · kindled by the Comets of their ſyſtems 
falling upon them, and from this freſh ſup - 
ply of new fuel, thoſe old Stars acquiring 
new ſplendour, make thoſe new Stars which 
we. often obſerve ſuddenly appear in the 
Heavens, and ſhine with wonderful bright- 
neſs 
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( 38, 3 
neſs at firſt; and afterwards: vaniſh by little 
and little, of which he enumerates many in- 
ſtances. 7. | 19 | 


Nay, further till, Sir Iſaac thinks it not 
unreaſonable to imagine, that the exhala- 
tions that ariſe from the Sun, the fixed 
Stars, and the tails of Comets, may at laſt 
meet with and fall into the atmoſpheres of 
the Planets, by their gravity, and there be 
condenſed and turned into water and humid 


ſpirits; and from thence, by a flow heat, 


paſs gradually into the form of ſalts, ſul 
phurs, and tinctures, and mud, and clay, 
and ſands, and ſtones, 002 Ts ee 
. Wanda. wa 
| | YG 
The near W af 8 Comets: 3 
Earth's orbit at particular times, may afford 
very good opportunities of determining 
the parallax, of the Sun, as their parallaxes 
are very much larger than that of the Sun, 
in their perigeums. Dr. Halley ſays, that 
he found by calculation the Comet of 1680, | 
on November 11 d. 1 h. 6 m. was not above 
the 


e 
the ſemidiameter of the Sun to the north. 
ward of the Earth's path; and had the 
Earth been there then, he thinks the pa- 


rallax of the Comet would 1 EE 
that of the Moon. An EEG. 


22 An othiey "or may be made of the docs 
trine of Comets; as, that they entirely de- 
ſtroy the arbitrary hypotheſis of Carteſian 
Vortices, by their regular and free motions 
in all directions, through every part of the 
Heavens; as alſo of the ſolid orbs in which 
the Planets were ſuppoſed 'to. move by the 
vain imaginatian of ignorant ſchoolmen ; 
and laſtly, the argument againſt the eternity 
of the univerſe, drawn from the gradual de- 
cay of the Sun, ſtill ſubſiſts, and receives 
new force from this theory of the Comets. 
aun lust 3 un l 
How far the fate of the planetary ſyſtem 
may be affected by Comets, or particularly 
what may happen in proceſs of time to our 
Earth, I cannot take upon me to ſay; ſince, 
among ſuch a number revolving Comets, 
with ſuch prodigious tails attending them 
| 1 through 


(6s If 


through"the planetary tegioh, Land moving 


in all directions among the plahetary orbs, 
there muſt be ſomethirig more than common 
chance ſuppoſed to guard the Planets from 
ſhocks againſt the bodies of Comets, and 


initherfiens into their tails.” There could be 


no ſecurity againſt ſuch alarming acridents, 
were it not for the conſideration, that all 
the motions of the univerſe were at firſt de- 


ſighed and produced by à Being, of infinite 


ſkill to foreſee the moſt diſtant conſequences. 
Our Earth has hitherto been out of the way 


when theſe Comets have paſſed by; but it 
requires a perfect knowledge of the motion 
of Comets, to be able to judge if they will 


always viſit us in ſo inoffenſive a manner. 


It is not indeed — to ſly Bow far 
the Earth may be affected by being involved 
in the tail of a Comet, "eſpecially in, the 
denſer part, near the atmoſphere; and it 19 
to be preſumed, that we ſhould all be wil- 
lingly exeuſed from this piece of knowledge 


by experiment. Doctor Gregory has given 8 
us 5 his opinion, chat if the tail of a Comet 
D 


ſhould 


— yo. 
ſhoyld touch the atmoſphere of qur Earth, 
lor if a part of this matter, ſcattered and 
diffuſed abaqut the Heavens, ſhould fall into 
it) the-exbalations of it mixed with our at- 
moſphere (one fluid with another) may eauſe 
very ſenſible changes in our air, eſpecially in 
brought from ſtrange and diſtant regions, 
and excited by a very intenſe heat, may be 
prejudicial to the inhabitants or produẽts of 
the Earth: wherefore, ſays the Doctor, thoſe 
things which have been obſerved by all na- 
tions, and in all ages, to follow the appa- 
rition of Comets, may happen; and it is a 
thing unworthy a philoſopher to look _ 
them as falſe and ridiculous, 


Comets are not comprehended within the 
limits of a Zodiac, as the Planets are ; but 
being, confined to no bounds, ate with va- 
rious motions diſperſed all over the Heavens, 
namely, to this purpoſe, that in their aphe- 
lions, where their motions are exceeding 
| flow, receding to greater diſtances one from 
another, they may ſuffer leſs diſturbance 


from 


( 3s ) 


from their mutual gravitatish 5. nd Hence 
it is, that the Comets Which Nefcend' the 
joweſt, and therefore move the Nowell in 
their aphelions, oüght Alfo td ahi?” ths 
higheſt.” Neither are the plants df the Cos 
meta motlons ih the planes of the RCHPBtix 
or any of the planerary orbits for had This 
been the caſe, it would have been fimpoffible 
for the Barth, or any of the Planets, to 
have been out of the way of the Cmets 


taits. Nay, the poſſibility of an Immedliate 


rencounter or ſhock of the body of a Comet 
would then have boen tod frequent and 
con ſidering how great the velocity lf a C 
met is at ſuch a time, the colliſiau ef two 


ſuch bodies muſt neceſſarily be deſtructioe of 


each other; nor perhaps could the inhi- 


bitants of Planets long ſurvive thoſe fre- 


quent immerſions in the tails of Comets, as, 
they would be liable to in fdeh-adituationg = 
not tu mention any thing of the irregulari- 


ties and confuſion that muſt happen in thbs 


motion of Planets and Comets, if their or- 
_"_— "Were ves de _ nne 
| J 1018 $113 


D 2 The 
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92 The x6ſon. why. Comets are ſo vrry au- 
merqup.izs frhiat very few-gould not anſwer 
thoſe ver great purpoſes before mentioned ; 
for ſetting: afige, the conſtant ſupply. of pla- 
netary maiſture, an-effimpte.of which cannot 
pfoperly! be; formed, it, n wall known: by 
experience, that the fire of the Sun is re- 
n6wed and; recruited hiery frequently ; ßor 
_ the maculs ar ſpots in tha Sun are only the 
parts þbrnt out, ore dead calx without Gre; 
and ſtheſe ſpots, after many years appearance 
and ancreaſe, willꝰaftentitnes di ſappear on a 
ſudden, ang ill not be ſeen again for ſome 
yearss Which, I think, plainly hows) that 
ſomething has happened to the Sun, by 
which thoſe⸗ dark or extinct parts are re- 
Kindied and burn again afteſn; and why 
may unt this ariſe from Comets falling into 
the Sun though we are well aſſured from 
ohſetyatipns, that Nature has provided ſome 
other, means to anſwer this purpaſe, beſides 
the bodies f Comets. Nntetindds unn 
+10 moin F ers Fiir arent tredftc. 
Thus have. I delivered as much concern · 
ing the natural hiſtory and philoſophy of 
anT - | 8 Comets, 


from others. 


„ 


Comets, as I think can be of any uſe to my 
readers; for beſides what Hevelius, Flam- 
ſted, Newton, and Halley have faid on the 
ſubject, I can find nothing worth relating 
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The whole Proceſs of 8 Cal cu- 

rAriox, and Tables of the Elements of 

tbe Theary.of 8 ComeT's Moriox, with 

| their, Confrudtion and Uſe, exemplified. in 

i the Comet of 1661, which will agam vali 
us in the latter End of the Year 1789, 6s 
we have great Reaſon to expect. 


JUDGE it will be an agreeable amuſe- 
ment for my readers, to be inſtructed in 
2 plain and practical method, requiring no 
more than a moderate ſkill in plane trigono- 
metry, of calculating the place and diſtanee 
of this Comet, both from the Sun and from 
the Earth, with its latitude and Jongitude in 
the Ecliptic for any given time during the 
Comet's appearance ; and the ſame. mode of 
calculation 


( 49 ) 


whoſe period is known, For it is found by 
obſervation, that the cometary orbits are 
extremely eccentric ; and that the portion 
which a Comet deſcribes during the time of 
its appearance, is but a very ſmall part of 
the whole. The center of ſuch an ellipſis 
being removed to ſo vaſt a diſtance, muſt 
occaſion the cutvature at each end to be 
vaſtly near to that of a parabbla, having the 
fame focal diſtance; and conſequently the 
motion of a Comet may be calculated in a 
70 orbit, without wes conkiderable 
error. 


Now, as Comets may be ſuppoſed to 
move in ſuch orbits, having the Sun in their 
common focus; and it being well known 
that all parabolas, cut from ſimilar cones, 
are ſimilar; it therefore follows, that if any 
determinate part of the area of a given para- 
hola be divided into any number of parts at 
pleaſure, there will be a like diviſion made 
in all parabolas under the ſame angles, and 
the diſtances will be proportionable. 


Thus | 


A” 


. | : | 
* . | — 
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( 4 ) 
Thus in the following figure, let s be the 
Sun, r part of the orbit of the Comet 
expected, v the perihelion, x the place where 
the Comet is go? diſtant from the Sun, q the 
place of the Comet on the iſt of December 
Old Stile, or the 12th of December New 
stile, 1789; draw AA perpendicular to the 
axis, and let ab be a tangent to the curve in 
the point d, and perpendicular thereto draw 
z; then, by the nature of the parabola, 
we have AB==$R, the ſemilatus rectum. 
Put the given area Pag==4, and Ax, and 


we ſhall have 2 U 124 or its equal 


ele which ſolved will give the 
ordinate A, and from thence we get PA; 
but ya rs = sd, the Comet's diſtance 
from the Sun; then in the triangle saq, 
right angled at a, we have sq and aq known, | 
and from thence we find the angle qsA, as 
alſo the angle rs, or the angle from the 
perihelion, is known. | 


The velocity of a Comet moving in a pa- 
rabola is every where to the velocity of a 
E Planet 


(4) 
Planet deferibing a circle about the Sun, at 
the ſame diftance from the Sun as \/2 to 1, 
that is, as the ſquare root of 2 to 1, by 
Cor. 77, prop. 16, lib. i. of the Principia. 


If therefore a Comet in its perihelion were 
ſuppoſed to be as far diſtant from the Sun as 
the Earth is, then the diurnal area which 
the Comet would deſcribe, would be to the 
diurnal area of the Barth as Va to 1; and 
conſequently, the time of the annual revo- 
tation of the Earth is, to the time in which 
ſuch a Comet would deſcribe a quadrant of 
its orbit from the perihelion, as 3.14159, 
&c, to V, viz. as 3.14159, the circum- 
ference of a circle whoſe diameter is unity, 
is to. 365.25 days, the time of one revolu- 
tion of the Earth, ſo is .94281, the ſquare 
root of =, to 109 days 14 hours 46 minutes, 
the time in which a Comet would deſcribe 
a quadrant of its orbit from the perihelion. 
Now, ſeeing the Comet would defcribe that 
quadrant in 109 days 14 hours 46 minutes, 
and ſo the parabolic area analagous to the 
area PRS, being divided into 100 parts, te 

| 2 each 


( « ) 


each day there would be allotted, 0.912296 
of thoſe parts, —_— 9.960128 is to he 
which « Comet at ee diſtance, or 
2 leſs diſtance, would deſetibe a ſimilat 
quadrant, will be as the times of the revo- 
lutions in circles ; that is, in the ſeſquipli- 
cate ratio of the diſtances, and fo the diurnal 
areas eſtimated in 100 parts of the quadrant, 
(which parts are to he put for meaſures of 
the mean motion, like degrees) are in each 
in the ſeſquialtera proportion of the diſtance 
each Sun i in the perihelion, 


For tis Comet expected in ll whoſe 
mean anomaly, or diurnal. area, is firſt to be 
determined, thus: Put xs=1= the ſemidia- 


eneter of the arts oebidu.c...- —.— 
109 d. 14h. 46m. 

| =0, 912280. The perihelion diſtance ys of 
this. Comet, was obſerved to be ,4485r, 
whence the diurnal area will be thus found, 
either by the logs, or numbers; but the lo- 
garithm being the moſt expeditious method, 
Mall give an example by them. In order 
E 2 thereto, 


{ 44 ) 
| thereto, I muſt premiſe this rule :=Take 
the ſqyare root of -the cube of the Comet's 
perihelion diſtance, and divide unity thereby; 
multiply the quotient by the conſtant factor 
0.912280, or its log. 9.960128, ee 


will ive * n area e 

Cones rel dne. e "aj 7. becks 
a by <p 3 3 
Cube of the peibelion diſtance — — 2)19.044684 

| ö , Wes FECT Sf ; 

Divide by 2 gives the cure Rn 
Conſtant log. — — — 950128 
Log. of the diurnal area 3.037 — — 9.482470 


 Moltiply this diurnal ares 33), by the 
number of days and decimal parts of a day, 
if any, the product will be the area prgs, 
or mean anomaly for the given time. — 
Thus; ; 


ins of peittion January Old Stile, 1661 16 23 41 
Given time, December 1, Old Stile, 1789 — 1 23 4x 


Before perihelion = 2 „ 2 


LAKES TW "_— _— GO * 


( 43 ) 

Then 3.037, multiplied by 46, gives 

$20. 792, the diurnal area or mean anomaly, 
Having therefore the area yR894=1 39.702, we 

find CA x from the equation x3þ+ 4x==122; 


for when the quadrantal area psR is 100, if 


we put $R==x==1, we get Elz, 
and therefore, when he” mean anomaly W--- 


but —— part of this, we ſhall have was 


=t=0L,. a conſtant multiplier for re- 


ducing any anomaly to fit it for the quite 
Thus .04- multiplied into 139.702, gives 


5. 588, but x3-43x==5.588, Now it appears 


that x is ſome what more than 1, but con- 
ſiderably leſs than 2. Put r=1, then 
r+z==x, from whence we get r3i+3r*z+3r 


+32 =z.588,— . 2 ä 


3 ＋3 
. 264, then r. 264=x 3 this 


number being ſomewhat too great, I repeat 
the operation, by aſſuming r=1,264, and 


the value of x cqmes qut 1.23 50% Ad, ex- : 
tremely near. 


Then, 


( 46 ) 


Then, by the Property of the parabola, 
| we” wan have 7 0 7269 Ar, but ar 


r 1 2 the diſtance of the Comet 
from the Sun for the given time: but to ex- 
preſs this diſtance. in the ſame parts, the 
Sun's mcan diſtance from the Earth contains 
100000, We muſt conſider that the perihelion 
diſtance of the Comet ys is equal to. 448 51, 
whence $K'=.,89702=2 Ps, then ſay, as 
I : .89702 :: 1. 26269: 1.13266=3Q, re- 
duced; and as 1: . 8970: : 26269: . 23566 
As; reduced alſo as 1: . 89 :: 1.23507: 
2. 10788 = AN, reduced; which are the ex- 
preſſions required. For Ar . 7 +es 
==.5=1.26269z=s0. And 81.263269 — 
SR . 26269 = As. Then in the right- 
angled triangle QAas, we have all the ſides 
given, Viz, AS, . 23564 $Q, 1.13266 and AQ 
1. 10788. To find. the angle Qs Aa. 


As su., 1.13266 _ — — 0. o 54099 
To Radius — — — 10.000000 


Zo is AQ, 1. 1088 — — 9.044493 
To s, angle O 78? — — 99909394 


695 
From 180 take the angle A 79, there 
will remain 102", the angle esd, the helio- 
centric diſtance of the Comet from the pe- 
rihelion. And fince the Comet's perihelion 


is in Cancer, 25 degrees 58 minutes 41 ſe= 
conds ; if therefore we now take 


S. % „2 
From — — — 3 26 58 4 
| The angle vs d., 1027222: — — 3 12 00 0 
There will remain the Comet's place in its orb. o 13 58 41 
| Oomet's aſcending node — — 2 22 30 30 
Comet from its aſcending node — 2 8 x1 49 


For the reduction of the Canes from i Its 
orbit to the Ecliptic, ſay, 
As Radius — — — do. ooo 


To fe. 32 35" 50“ inclination Comet 'n orbit = 9.925693 
80 is t. 68 31“ 49” Comet from its node — 10.405276 


Ta t. 64 58' 55” reduction — — 10. 399968 


0 7 4 

Comet's aſtending node — 2 22 30 30 
Reduction ſubtrat —U— — 1 38 55 
Comer's helioceutrie longitude in the Ecliptig O 17, 3 35 


( 48 ) 
For the comet s heliocentric latitude : 


As Radius | * pn mY N — "es 
To f. 68 zr ann cape IRR 9.968768 


So is {. 32 36 $0 Iacknation — K 9.731371 
To L. 30 f 21" heliocentric lat. Comet 9700139 
" : IS 4 * * = 


; 


For the log. of the true diſtance of the 
Comet from the Sun: : 


| Ce ADs from the Sun 0.402259 
Log. of the Comet's perihelion diſtance —— 9.651772 N 


Sum of the two logarithms — — 0.054027 


As Rs © — — — 10. 000000 

; . . ” 
To the ſum of the 2 logs, — — 0.054027 
80 is {c. 300 5 21“ heliocen. lt. — 9.93779 


To log. of the Comets curtate diſtance — 9.991218 


Remark. If the curtate diſtance of the 
Comet from the Sun be greater than the 
diſtance of the Earth from the Sun, we muſt 
work in the calculation as is done in the 
calculation of the places of the ſuperior Pla- 
nets; but if the curtate diſtance of the Co- 
8 | | met 


i wins w MO 


TOI 


met from the Sun be leſs than the diſtance 
of the Earth from the Sun, the operations 
are to be performed as in the calculations of 
the inferior Planets  _._ 


To find the geocentric longitude of the 
Comet, or it's true place in the Heavens, as 
ſeen from the Earth: in order to which, we 


"muſt compute the true place of the Sun, and 
the place. of the Earth, together with the 
log. of the Earth's diſtance from the Sun, to 


the given time, 


g 0 1 # „ 

December O. 8. 1700 — 8 20 10 25 — 3 7 44 25 

88 — 40 4 — 1 30 12 

4 * 1 1 — 11 29 45 40 — ETY 

Days n 59 8 39 15 38 

Hours — + $omcs 56 40 

Minute -1 -— I 41 
3/0 —  — 


Sun's mean anomaly — 5 13 18 oo 


Sun's place — — 8 21 59 38 


| True place of the Earth — 2 21 59 38 


180 


Log. el the Barth frem the Sun — — 9992938 


Log. of the Comet's curtate diſtance — 9.991218 
0 7 un 5 
Tangent of — 44 53. 12 — 9998283 
Add 1 jo To 
Sum — 89 53 12 
As Radius * — — . 10.000000 
f 0 ' nu | T —— 
To tc. — 89 53. 12 | — 7.285435 
Soist, — 57 45 $8 Half ang, commut. 10.200273 
To t. — o 10 28 An are — 7.485 70 
* 27 * — 
7 
Heliocentrie longitude of the Comet _ 8 
Sun's longitude — — 8 2 59 38 
Anomaly of commutation — — 3 25 31 57 
dn SF =. _ — 1 27 45 58 
Fourth arc, add and ſubtract  — — 0 o 10 28 
Parallax of the Comet's orb _ — 127 56 26 
Elongation — — — 1 27 35 30 
HNeliocentric longitude of the Comer — o 1 31 35 
Parallax of its orb, ſubtract — — 1 27 56 26 
Comet's geocentric longitude — — 10 19 35 9 


For 


* 


„ 


For the geocentric latitude of the Co- 
met: 1 


0 Ul 17 


As ſ. commutation — 64 28 3 Co. ar. 0.044629 
To ſ. elongation — $7 35 30 9.926471 _ 
So is t. heliocentric latitude 30 f 21 9.762999. 
To t. geocentric latitude 28 27 48 | 9.7 34099 

N — 


By this calculation it appears, that on the 
13th of December 1789, New Stile, the 
Comet will be in the ſign Aquarius, 19 de- 
grees 35 minutes 9 ſeconds, with 28 degrees 
27 minutes 48 ſeconds N. latitude; and at 
eight o'clock that evening may be ſeen, if 
the air be clear, near the ſmall Star in the 
head of Aquarius, about 25 degrees above 
the weſtern horizon. 


For the latitude and longitude of the Co- 
met on the 11th of December, 23 h. 41 m. 
1789, Old Stile, aſſume another point Q. 
and draw AQ perpendicular to the axis; 
then, by rule page 44, the Comet's diurnal 
area was 3.037, and the above time 36 days 
+ before perihelion : whence 43.037 multiplied 

= OY "ot by 


( 52 ) 
by 36, gives the mean anomaly or area 
PRSQ, equal to 109.332; this multiplied 
by the common multiplier . og, we ſhall 
have 4.37328 =533 + 3x, which ſolved as in 


Page 39, gives x . o AN, 7 8 


20. 56222 =AP; then ay +es=qQs= 

1.06222, the diſtance of the Comet from 
the Sun at the given time; which diſtance, 
expreſſed in the ſame parts as the Sun's 
mean diſtance from the Earth, contains 
100000 (ſee p. 40) we get Qs =0.95283, 
AS=.05581, and AQ=0.95120. | | 


In the right-angled triangle Qs, are given 
the ſides s o. 25283, and AQ_-95120. 0 - 
find the angle qsa : 


As sd o. 96283 — ent, 
To Radius 8 „„ 1 | 10,000000 
So is AQ 0.95120 CO” — 9978272 
To f. ang. QsA, 862 4) m— * 9999257 


From 180% take the angle qsA, 86* 39, 
and there will remain the angle s C, 9321 
| the 


N 


- * 7 


( 53 ) 


the heliocentric diſtance of the Comet from 


the perihelion. Thus: 


„ 


F "I 


The angle rs. 93% 210 in ſigns 
The Comet in its orb - . 


Comet's aſcending node 
Comet from its node ras 


As Radius N F 

$5” £7 a 477 
To ſe. 32 35 50 malen — 
So t. 59 52 49 (Comer from its gods 


To t. 55 27 23 Reduction - 


| Comet's aſcending node ag 


Reduction ſubtract - dE 


Comet's heliocentrc ecliptic longitude : 


Or the place in which the Comet would 


appear to an eye in the Sun. 


For the reduction: 


10. 000000 


9-925693 
10,236466 


10.162159 


For 


C7 


For the Comet's heliocentric latitude : 


As Radius I 10. oO 


To . 995 52 40 Comet from its node . 9-937004 
80 is f. 32 35 50 Inclination I | 9.731371 


T0. 27 46 11 Heliocentric latitude - 9.668375; 


| 


For the log. Comet's true diſtance from 
the Sun: 


Log. proper diſtance of the Comet from, the sun 0. 330461 
Log. Comet's perihelion diſtance - 9.651772 


Sum | - - - - ® 9.982233 
As Radius 2 - - _ 10.000000 


To ſum of the two logs. 1 — 9.982233 
So is ſc. 27 46' 11” heliocent᷑tic latitude = 9.946858 


Log. Comet's curtate diſtance - . 9.929091 


—. 


* 


For the geocentric longitude of the Co- 
met, or its true place in the Heavens, as 
ſeen from the Earth : | 


Compute 


( 5s ) 


Compute again the trye place of the Sun, 
and the place of the Earth, with the log. of 
the Earth's diſtance from the Sun; as in 
page 49. * 2 


Heliocentric longitude of the Comet -.. 027,3 7 


Sun's longitude . - - = 9 2 10 58 
Anomaly of cammutatien 324629 
Its half n bien, 127 26 4 
— __— 
Log. of the Comet's curtate diſtance 9.929091 
Log. of the Earth from the Sun —— 2 9.992679 
DE: 7 „ 
Tangent of 40 49 111 9936472 
Add 45 00 00 | 
Sum » 85 49 11 
As Radius - . - = 10.000000 
5 a — 
To te. 852 49 11” - (a 8.863853 
So is t. 57 26 -4 Half anom. commut. 10.194716 
To t. | 6 31 17 Anarc - , * 9.05856g 


( 56 ) 


8. 0 2 


Half anomaly of commutation = = . 57 26 4 
Fourth arc, add and fubrrat = 6 31 17 
Parallax of the Comet's orb 122 18 63 57 21 
Heliocentric longitude of the Comet — -0 37.3.7 
Parallax of its orbit, ſubtract = 66 

— 10 23 5 46 


— 


For the geocentric latitude: 


As ſ. commutation 
To ſ. elongation D 
1 TS 


To t. 53 latitude 


Comet's geecentric longitude | 


——_— — 


— 


© Cd. <7; 

65 7 51 Co. ar. 0.042264 

50 547 9889967 

27 46 11 90.721452 

x | —— 

24 155 (9.683683 
— 


1 


Whence, on the 23d of December, New 
Stile, 1789. the Comet will be in Aqua- 


* 


rius, 23" 5 40", with 245 74 North lati- 


tucde, its right aſcenſion then 328 degrees ; 
and about eight o'clock that evening, if 
clear, wil! be ſeen in the Jaw of 1 


near che Star Rag, 


Thus 


0-3 

Thus having ſhewn the method of com- 
putation from the properties of the para- 
bola, it now remains that I ſhould ſhew 
the mode of calculation by the following 
Tables, which are conſtructed by the fore- 
going calculation, as in pages 41, 42, 43, 
44» 45. and 46. 


As, in the foregoing and following com- 
putations, I have made choice of the Comet 
of 1661, which is again expected in 1789, 
I think it will be expedient to ſhew the 
reaſons why we expect its return, that it 
may appear we have fufficient grounds for 
83 our theory and computations. To this pur- 


* poſe I ſhall lay down the following crite- 
rions, or proofs of the ſame Comet return- 

of ing, ſo that we may not be liable to miſtake 

A one for another : 

1. | 

'þ itt. The intervals or Periods of time in 

if which the Comet appears, muſt be 

Sy among themſelyes nearly equal, and 


determined from obſervations. 


G 2d, The 


15 


| (8) 

2d. The aſcending node of the ſame Co- 
met muſt be obſeryed at each appearance 
to have nearly the ſame place in the 
Ecliptic. | 


za. That the inclination of the plane of 
ſuch a Comet's orbit be obſeryed to be 
at each appearance nearly of the me 


quantity. 


4th. The place_of the perihelion muſt 
alſo be found to poſſeſs the ſame part 
of the Ecliptie nearly. | 


sth. The perihelion diſtance muſt alſo 
be very nearly the ſame at each re- 


turn. 


6th. The time of the year in which the 
perihelion happens, muſt be nearly the 
fame at each return. 


th. The ſame Comet returning, muſt 
have always the ſame direction of mo- 
tion: 


FE 3 
tion: if it be ditect at one time, it 
muſt be direct at another; if retrograde 
at its firſt appearance, it muſt be ſo a8 
every appearance. | 


G4 T 


(. 60 ) 


TaBTE I. ASTRONOMICAL ELEMENTS of the TRTORY 


— 


Year of 


cond Aſcending Node. 
„ 
13371 24 21 © 
1472 | 11 46 20 
1531.] 8 19 25 © 
1532 un 20 27 o 
1556 | N 25 42 0 
pex7 j £25 $2. © 
1580 | 18 57 20 
1585 | & 7 42 30 
1590 | WR 15 30 40 
1593 | m 14 14 15 
1596 | 12 12 30 
1607 | $8 20 21 © 
1618 | 1 16 1 0 
1662 | U 28 10 © 
1661 | It 22 30 30 
1664 | N 21 14 © 
1668 Pm 18 2 © 
1672 | Vf 27 30 30 
1677 m 26 49 10 
1680 | F 2 2 © 
1682 | 8 21 16 30 
1683 | M 23 23 © 
1684 T 28 15 © 
1686 | X 20 34 40 
1698 Tf 27 44 15 
1699 K 21 45 35 
1702 | C 9 25 15 
1706 | 13 11 40 
1707 8 22 46 35 
1718 K 8 43 © 
1723 14 16 © 
1729 | 10 32 37 
1737 m 16 22 0 
„„ 
1742 | & 5 38 29 
1743 un 18 21 15 
1744 8 15 46 11 
1747 [K 27 18 50 
1748 m 22 52 15 


Inclination. 


9 1 
32 11 


29 40 40 


87 58 © 
55 12. © 


37 34. © 


79 28 © 
32 35 39 
21 .48 30 
608" Wir 
— 


79 315 
bo 56 o 


17 56 o 


83 11 0 
65 48 40 
31 21 40 
11 46 © 


69 20 © 
1 


55 14 10 
88 36 © 


30 20 © 
49-59 9 
70 58 4 
18 20 45 
55 42 44 
— 
66 59 14 
2 19 33 


47 5 18 
79 6 20 


85 27 © 


EK! 


83 22 10 


— — 


Perihelion from | Log. Perihe. 
Sun _ diſt, 
© 7 un 

B 7 59 © | 9.609236 
8 5 33 30 | 9:734584 
-w 139 O | 9.753503 
21 7 © | 9.706803 
K 922 © | 9.263447 
2 18 530 9-775450 
VP 51 © | 0.038850 
m 6 54 30 | 9-760882 
M 26 19 © | 8.949940 
m 18 16 © | 9.710058 
Xx 2 16 © | 9.768490 
Y 2 14 9879498 
Y 28 18 40 | 9.928140 
9 25 58 41 | 9.651772 
N 10 41 25 | 10.011044 
II 11 54 30 | 9.027309 
8 16 59 30 | 9.843476 
K 17 37 $5 | 9.448072 
F 22 39 30 | 7.787106 
& 2 52 459765877 
It 25 29 39 [9748343 
m 28 52 © | 9.982339 
S 0. 38}. 1 58 
bp oo 51 15 | 9.839660 
m 2 31 6 | 9.871570 
K 18 41 3 | 9.81016 

It 12 29 10 | 9 62921 

Ix 19 54 56 | 9934368 
N 130 © | 10.011380 
8 12 52 20 | 9.999414 
2 22 40 © | 10.629552 
= 25 55 © | 9.347900 
23 12 38 40 | 9.828388 
m 7 35 13 | 9-884049 
2 41 45 9921690 
£& 17 10 0 9-347 325 
F 7 2 © | 10.34212 

m 5 2 


and 


— 


( 61. 


) 


of all the Princieat Comers, to the Year 1748. 


* De 
Diſt. Perih. 1 Perihelion from Direction of 
| from the Sun Time of Periholian. the Node. Motion. 
d. h.m. 6 | 
40666 une - 2 6 25 | 46 22 © | Retrograde. 
54273 | February - 28 22 23 | 123 47 10 | Retrograde. 
56700 | Auguſt = 24 21 185 107 46 10 | Retrograde, 
ogi0 October 19 22 12 | 30 40 © Direct. 
| —— Apnl - - 21 20 3 | 103 8 0 Direct. 
18342 | October + 26 18 45, | 103 30 0 | Retrograde, 
59628 | November 28 15 © 90 90 30 | Direct. 
109358 | September 27 19 20 28 51 30 [ Direct. 
57661 | January - 29 3 45 | 5t 23 50 | Retrograde, 
89113 | July - - 18 13 48 | 12 4 45 [ Direct. 
51293 | July - + 31 19 $5 | 83 56 30 | Retrograde, 
58680 | October - 16 3 59 | 108 5 [ Retrograde. | 
37975 | October - 29 12 23 | 73 47 © [Direct. 
84750 | November 2 15 49 | 59 51 20 | Direct. 
44851 | January - 16 23 41 | 33 28 10 [Direct. 
1025753 | November 24 11.52 | 49 27 25 | Retrograde. 
10649 | April - - 14 5 153] 156 7 30 | Retrograde. 
69739 | February 20 8 37 | 109 29 ©o [Direct. 
| - 28059. | April - - 26 o 374| 99 12 Retrograde. 
0061 December 8 o 6 22 30 [Direct. 
| $8328 | September 4 7 39 108 23 45 | Retrograde, 
56020 | July 3 2 50 | $7 53 30 | Retrograde. 
g6015 | May - 29 10 16 29 23 © | Direct. 
32500 |. September 6 14 33 | $6 25 50 Direct. 
69129 October - 8 16 57 $ 47; 0 Retrograde. | 
74400 "Ip - 13 8 32 | 70 45 31 | Retrograde. 
645909 | March = 13 14 22'| 50 44 12 | Retrograde, | 
42581 — - 39. 4 32 |. 59 17 30 [Direct. 
85974 mber 11 23 39 | 27 8 31 | Direct. 
102655 | January - 14 23 48 7 13 0 | Retrograde. 
99865 | September 27 16 20 | 28 36 20 | Retrograde. 
426141 | June - 25 11 6 12 7 23 | Direct. 
2228 January 30 8 40 | 99 33 0 | Direct. 
55735 June 17 10 9 | 75 13 26 [ Retrograde. 
— —•Ü— — — — — 
76568 [ February 8 4 48 | 31 56 44 | Retrograde: 
83501 | January + 10 20 35, 14 10 30 [Direct. 
22249} | March 1 8 13151 23 49 | Direct. 
219851 | March  - 7 20 50 16 50 | Retrograde. 
84067 | April - 28 19 35 | 17 f 25 | Retrograde. 


_ 


— — 


1431 


( 62 ) | 
TapL II. For calculating the Morrow and 


21 
22 
23 
24 
25 
26 
2 
2 
29 
> 
31 
32 
33 
34 
35 


Trae Log. pro. ad Perit | True Les pro- dil. 
Anomaly. | & Sun. | Days. | Anomaly, 4 Sun. | 
— | — —— HEY 

8 | „ ST ob | 

1 31 40 | 0.000077 }| 39 | 51 31 80.090910 

3 3 15 | 0.000309 || 49 | 52 30 56 | 0.094596 

4 34 43 | ©-000694 41 | 53 29 44 | 0.098300 

6 © | 0.001231 42 | $54 27 32 | 0.102019 
7 37 1 | 0.001921 43 | $5 2421.105752 

9 443 0.002759 || 44 | 56 20 12 | 0.109490 
10 38 2 | 0.003745 || 4 $7 15 6| 0.113240 

12 7 54 | 0.004396 |} 4 58 9 3 | 0.11699 

13 37 17 1233 if 47 | 59 2 4 | ©-1207 

15-6 7 | 6.007564 || 48 59 54 11 | 0.124518 
16 34 20 8 49 | 60 45 25 | 0.128258 
18 1 54 | ©.010798 || ,zo | 61 35 45 | 0.132035 | 
19 28 47 | 0.0126og 51 | 62 25 14 | 0-135792 
20 54 54 | 0.014550 || 52 | 63 13 52.139544 

22 20 14 | 0.016607 53 | 64 1 40 | 0143291 
23 44 44 | 0.018783 54 64 48 38 0.147029 | 
25 8 22 | 0.021072 55 | 65 34 50 | 0.150762 
| 26 31 $ | 0.023450 56 | 66 20 13 | 0.154482 | 
27 52 55 |, 0.025969 | 57 | 67 4 50 2 | 
29 13 47 | 9.028570 || 58 | 67 48 42 | 0.161890 | 
30 33 40 | 0.031263 59 | 68 31 5o [o. 165579 
31 52 32 | 0.034045 60 | 69 14 16 | 0.169254 | 
33 10 23 | 0.036916 || 6: | 69 F 58 | 0.172914 | 
34 27 12 | 0.039864 || 62 | 70 36 56 | 0.176527 | 
35 42 59 | 0.042892 || 63 | 71 17 16 | 0.180188 [| 
36 57 47 0.045989 || 64 71 56 56 | 0.185803 | 
| 38 11 20 9.049154 6 72 35 57 | 0.187404 | 
39 23 54.052392 73 14 15 | 0.190978 | 
40 35 23 | 0.055668 || 67 73 51 59 | 0194540 | 
4 45 47 | ©-059009 || 68 | 74 29 6.799095 

42 55 6 | 0.062400 || 69g | 75 5 3980.201614 

| 44 3 20 | 0.065838 70 75 41 35 [0.206122 
' | 45 10 29 | 0.069319 |} yr: | 76 16 36 | 0.206612 
46 15 35 | 0.072839 || 72 | 76 5 43 | 0212080 | 
47 21 36 | 0.076396 || 73, 77 25 7.21859 

| 48 25 33 | 0-079984 || 74 | 77 59 41 2 

49 28 27 | 0.083600 || 7 78 32 54 | 0.22257, 

50 30 19 | 0.087244 76 | 79 5 35 | 0-225769 


hen ad 


— — — — 


\ 
\ 


— — 


_— 


b doo ery ara tes 


0 


Sw LEED be Andra. co At e e Sofa wer Sad $f > 


22 
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PLarzs of Comtrs in a PAR ABOILIC ORBIT. 


— 


Perih. | + || Perih. | 
2 True Log. pro. diſt. hw True pro. diſt. 
| Days. Anomaly. a gun. We Anomaly. bw. > Sun. 
— — — uw. — — — 
e 1 
77 | 79 37 45.229142 || 130 99 33 12 | 0-379842 
78 © 9 23 | 0.232488 132 100 4 43 | 0.384576 
79 80 40 34 | 0.235809 134 100 35 45 | 0 389252 
8c 11 16 | 04239127 136 101 5 48 | 0.393868 
81 | 81 41 31 | 0.242416 || 138 101 35 22 | 0.398428 
82 | 82 11 19 | 0.245084 140 102 4 1g | 0.402930 
83 | 82 40 40 | 0.248933 142 102 32 41 | 0.407350 
84 | 83 34.252159 144 | 103 OO 31 | 0.411784 
85 83 38 4 | 0.255366 146 103 27 47 | 0.416132 
84.6 8 | 0.258552 148 103 54 31-| 0.420430 
8 84 33 49 0.261720, | 150 104 20 43 0.424676 
5 1 8 0.264865 152 104 46 22 | 0.429860 
89 | 85 27 58 | 0.267989 [154 105 11 33 0.433012 
90 85 54 27 | 0.291092 156 36 16 | 0.437110 
91 6 20 34 0.274176 158 106 00 32 | 0.44164 
92 86 46 20 2 207239 160 | 106 24 23 | 0.445178 
93 | 87 1x 43 | 162 | 106 47 47 | ©-449144 
94 | 87 36 45 | ©. 22 16 107 10 44 |. 0453060 
95 | 88 1 27 | 0.286308 || 166 | 107 33 17 | 0.450936 
g6 | 88 25 49 | 0.289293 168 107 55 27 | 0.460772 
97 88 49 48 | 0.egnege 170 1208 17 14 0.464208 | 
98 | 89 13 32 | 0.295301 192 } 108 38 37 0. 4683 18 | 
99 | 89 36 54 | 0.298122 174 | 108 59 39 | 0.472030 
100 9 © © | 0.391030 || 176 | 109.20 20 0.47 5705 
102 | 90 45 14 0.306782 || 178 109 40 40 | 0:479340 
7 91 29 18 0.312469 i180 110 00 40 | 0.48293 
— 92 12 14 | 0.318060 ||. 182 | 110 20 20 9.48606 
108 | 92 54 4 0.323587 | 184 | 210 39 4r | 0.499022 
110 | 93 34 32 | 0.329042 [186 110 58 44 | 9.493512 
I12 | 94 14"40 | 0:334424 || 188 | 111 17 28 | 0.496965 
— — — — — — — 9 
ns [9453 39 | 0.339736 || 199 | 211 35 55 | 0.500384 
11 95 31 22 | 0.344979 192 111 54 0.503709 
118 96 8 22 2475 194 | 112 11 58 0.507121 
120 96 44 30 196 Þ 112 29 34 | 0.510441 | 
122 | 97 19 48 198 112 46 5'5 0.513729 
124 9 17 — 200 113 4 © | 0.516984 
by 9 x: 00 | 0.370200 p 
128 | 99 00 57 | 0.375052 
TABLE 


e 
TABLE III. Of the Rapicar Mean 
PrAczs and MoT1ons of the Sun, for 


Years and Months, Old Stile, Greenwich 
Latitude 5128 30" N. Longitude oo oo. 


— . : 
4 1700. JULIAN, or OLD STILE. 


— 


MONTHS. Mz. Pracg Sun. M. Pr. Sun's Apo. 


q 
— 


89 0 


- S. O / u 
| January 1. 9 20 58 3 43 29 | 
| February 1. [10 21 31 21 43 314 
March o. [11 19 714 43 39 
| — 5g 0. o 19 40 33 43 44 

a oO. | 1 19 14 43 43 49 
June o. 2 19.43 1 


— 


ar . 3 19 22 15 
Auguſt o. 4 19 55 29 
September o. 5 20 28 47 

* 

7 

8 


October o. 
November o. 
December o. 


20 2 57 
20 36 15 
20 10 25 


2881581818682 
way ]lc<veaſvcvvvyal wuyos 
S 
* 

— 


$22 |22S| 
© 


** 


VAS Jozian, © he Mor. Sux.] M. Mo. Sun's Aro. 


| 100 o o 45 32 | o 1 42 30 
200 0 1 31 4 0 325 0 
w . 0.7 79 
| 400 9 o 3 28 o 6 50 o | 
500 Oo 347 40 | o 8 32 30 | 


—_ — — 


TazIE 


* 


(&) 


Tast wen Mann Moriox of the Sun 


for 99 Julian Years. ; 
| Jul. Years | MEA Mor. or BU. Mea Mo. or Aroeks 
—— — — ö 
| 8. — 7 1 * [ 2 8. o | Fe ; 2 
--4 1 0j0. I :49;:[]-'0: © eee 
8 „ 4% E 8 12 
12 19 5 28 | „ 12 18 i 
156 7 17 #1 % 
20 | "4 6. | 20 30 
24 10 56 24 36 
28 12 45 28 42 
32 1414 34 32 48 
36 18 16 1 
40 18 13 41 0 
44 | 20 2 |. . 
48 | 21 51 |: 49 12 
— ä— — —— 
52 N 7H 53 18 
56 25 30 57 24 
60 27 19 1 1 30 
64 29 8 1 6 36 
68 nen 
| 72 32 47 * 
| 76 34 37 1 17 $4 
|. $0 36 26 19 
If 84 38 15 1 26 6 
ine none EO 
1:92 |. % % 5: 86 3b. 
95 94. 144 0 38 24 
e ee e e OBS 164} . BY 2 — — f 
1 | 11 29 45 40 7 1 
— -& | It 29 3t 20 | —_— 3 ö 
|. $i: [43-0487 i 14 
H TABLE 


(6) 


Taz V. Man Motion of the Sum for Days; 


Hovzs, Mixprzs, and SzconDs. 


f 


| ee 2 a. 0 7.28 H. 9 nl 
otion of | Sun's Min! „ „% Mia! „ „ 
den 1 Apo. _ „ e i e. us „ 
4 8. © 1 * k 0 | 4 
I 8] o | 1 ]o 2 2B | 31 | 1 16 23 
- * 1710 | 2 4 56 | 32 | 1 18 51 
1 . 7 24 | 33 | 1 21 19 
| 4] 35633] 2 | 4] 951] 34]1 23 47 
* 455 42115 12 19 | 35 | 1 2014 
16 54 50. | 1 66 14 47 | 36 | 1 28 42 
[3 533 58] 1 TEL £<4 2-4 b&--3+- 
8 . 19 43 | 38 1 33 35 
1 52 15 J. 1 [<9] 22 13913 
10 9 5 23 2 [10 24 3940 1 38 34 
— — — — — fo — — fa 
11 10 5032] 2 [[ 27 641 4 
12 11 49 40% 2 | 12| 29 34 | 42 | 1 43 29. 
13| 1248 48 | 2 | 13] 32 24314 57 
14 | 13-47 57 | 2 [4] 34 30 | 44 | 1.48 25 
15 | 1447, 5$þ 2 | 15} 36 584 1 80 53 
16] 15 46 13] 3 | 16 39 20 | 46 | 1 53 21 
127 16 45 22 3 |17| 4153] 47 | 1 88 48 
18 17 44 30] 3 [18 44 21 | 48 || 1 58 16 
i9.] 18 43 38 | 3 | 19 
20 9 43.47. 4..3:.1 22.1 
21 20 41 55 | 3 | 21 
22 21 41 3| 4 | 22 
23] 22 40.12 | 4 | 23 
24 23 39 20 | 4 | 24 
25 24 38 28 | 4 | 25 | 1 
26.] a8 37 37 426 
12226 36 45 4 |27|3 
1282 35 53 5 86 
29 26 35 24 5 291 
30 | 29 34 10 5 30% 
11* o 33 18] 5 


= 
> 


| naw yn =O | 


O ©, aw, & 


— 


— — — — —' 
Gz | 


(& ) 


＋ꝙꝗᷓ—ͤ——Hũ . ——7 


— — — - — 
7 


— — 


Taz VI. Eavarion of the Six's CzwrR. 


Az&vmenTt Sun's Max ANOMALY, 
©'s| Signs o. 1. Sigus 2.8 . | Signs: 4. | Signs 5. O's 
M. A. be 4 ubt. Gubt Subt. Cadt MAl 
nent — r | — 
r il. ee | 
0 |o O % 56 52|1 39 151 55 49 [1 41 2210 5g 30 
1] r $9 10 58.30 t 40 61 55 50 1 40 22] 57 12] 2 
2 3 581 o 18]1 qr 151 55 49 ** 55 23 | 2 
3] $57 |t 1 5911 42 1310-55 46 |r 38 16] 53 34 | 27 
4| 7561 3 IIA "P1155 4511 37 10). gr 4s 26 
[5] 954]t\ $1811 44 2}t 55 3511136 3] 49 53| 25 
611 52 1 6 571 44 5411 55 2611 34 53 48 124 
7] 1350 |: 8 3317 45 4417.55 1511 33 41 46 8| 23 
825 48 10 9 46 33/1 58 1 132 28] 44 14 | 22 
9 17 451 43 [47 1997, 54.45 131 13] 42 19 | 21 
| to | 19 42 þ 13 16114 15 54 291 29 57 40 23 | 20 
— | econ 9. roms — — a — ; 
11 21 39 14 481 48 45fr 54 91 28 38] 38 27 9 
12 | 23 36 |: 16 191 49 251 53 4711-27 19 36 31 | 1 
3 25 321 17 47]1 50 4% 53 2311 25 57] 34.33 | 7 | 
14 27 28 [1 19 16þ1-5o 41 [1 52 5711 24 34| 32 34 | 16 
18 29 23 |t 20 421 51151 52 91 23 9 30 35 | 15 


TaBLE VII. 


— 


666 


* * 
859 1 


Loos. of Sun's Dis, from the Earn 
EccenTRIcerty 1685. 


— - 


— — . — 


_ 


Azounent Sun's Max ANOMALY, 


-- 


- 
OC 


=O 


INS | 


CD 6252 08 


Signs o. 


2 G. 


E 


5.007257 
5.007257 
5 007252 
5.007248 
9. 00724005 
[$-00723t) 


5. 05 
5.00720 
5 5.00188 
5.007171 
5.007150 


5.007128 
5.007103 
5-007077 
5.007047 
5-007017 
5.006987 
5.006953 
5.006919 
5 00688 


5.006795 
5.006748 
5.000701 
5.006650 
5.006598 


5005549 


55004751 


5.006547 
5.006491 
5. 06430 
5.006380 
5.006 32Q 


Signs, I» 


. 


5.006320 
5.006260 
5.006196 
5· 06132 

60% 
85 92 


— 


unn 2. 


2 


- 


5 HIKE 
5. 003628 
5. 003520 
5. 003409 


5.803297 
5 903185 


5.005918 
5.005845 
5.005772 
5. 005695 
$0050 19 


5 2459 
5.005378 

5 005292, 
5. 00520 


5.005120 
$.005030 
5.004940 
5.004845 


5.004052 
$-0045 53 
5600445 
500435 
5.004257 


5.004158 
5-004055 
5003951 
5· 003844 
5: 003736 


Och. 


* 11. 


02 


Signs 10 Si 


5.003068 
5.002952 
$4002 35 

5.002719 
5.002602 


5.002486 
5.00236 
$.002 24 
5.002127 
5. 002906 


5.001885 
5.001764 
5-00164.3 
3001517 
5.001392 


5.001266 
5.001141 
5.001015 
5.000889 
5 000764 
5.000638 
5 005 12 
5.000382 


4.9098 

4.999735 
4-999009 
4-999483 


4-999357 
4999230 [4 


4-999104 
4-99 
7752855 


4.998725 
4-998 599 
4 998473 
4. -998 346 
[4-998 220 


4.998093 
4-997971 
4.997 
4.997727 
4.997605 


4.997482 
4.997360 


— — — 


8. 


2 4.996424 


SRD CO 


78|4-995442 


— 
2 * 


48 4.994590 


4.994330 
804.9941) 


TFT 


—ͤ—— — - - 


4-996310 
I [4+ 999201 
4-996 92 
4995981 

4.995872 


4.995702 
995653 
4.995547 


4.995341 
4.995244 
4995148 
4.995051 


4+994955 
4.994862 


4.904770 
4.994678 


4.994502 
4.994414 


1 


Signs 8. 
© # . 


4.99 3656 
4.993590 
4993524 
4-993403 
4.993401 
4:993343 


4-993286 
499 3233 
4.993180 
4.993132 
4.993088 


4.993043 


4.992990 


4.992900 


4.992920 


4-992885 


4-992849 
4-992818 
4-992787, 
4.992761 
4992739 


4.904247 


4.994088 
4994013 


4-992717 
4-992699 
4.992681 
4.992064 
4+ 992651 


4993948 | 


4-99386 
4-993723 


4.993656 


—̃ͤ —8—C 


0 
Signs 7. 


49937934. 


— 
— 


80 


— — 
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THE foregoing Tables will ſerve to re- 
preſent the motions of all our Comets; of 
which hitherto there has been none ob- 
ſerved, but thoſe that come within the laws 
of the parabola. 


Theſe neceſſary things being premiſed, it 


now. remains that Lſhew rules and examples 
for computing the apparent place of any one 


of the beforementioned Comets for any given 
time, and in particular for the Comet of 
1661, which will appear again in 1789. 
u 


3041 Let For Sun's mary do had, nt the 
.. logarithm of its diſtance — the Earth 


for the given time. 


4. Let the difference between the time of 
the perihelion and the time given be 
gotten, in days and decimal parts of 
days. To the logarithm of this num- 
ber let there be added the conſtant lo- 
garithm 9.960128, and the arithmeti- 
cal complement of ? of the logarithm 

of 


BL x 
of the perihelion diftance of the Comet 
from the gun: the ſum will be the lo- 
- - garithm- of the mean motion; to be 
ſought an the firſt: column of the 3 
ral table, vis. table ii. p. 62. p 


. With;the mean motion let there be 


taken the correſpondent angle from the 


perihelion in the ſame table, and the 


logarithm for the diſtance from the 


Sun: then in Comets that are direct, 
add, and in retrograde ones ſubtract (if 
the time be after the perihelion) the 
angle thus found to or from the peri- 
-  heliok;z'or in direct Comets ſubtract, 
and in retrograde ones add (if the time 
be before the perihelion) the aforeſaid 
angle to or from the place of the peri- 
helion, ſo ſhall we have the place of 


the Comet in its orb: and to the loga- 


rithm for the diſtance found, add the 
logarithm of the diſtance at the perihe- 
lion; the ſum will be the logarithm of 
the true diſtance of the Comet from 
rr ene 


4. - The 


aa WL _ Sa . faa A : al 


C1 

N "0 The place of the node, together with 
the place of a Comet in its orb, being 
hau, let the diſtance of the Comet from 
-  +thenvbde be taken; then the inelination 
of the orbit being known from table i. 
pe. 60, we by the common rules of tri- 
gdnometry may compute” the Comet's 
| - place reduced to the ecliptic, the incli- 
nation, dr Heliocentric latitude ; and 

1 PEE of its curtate nee 


„ the Pendant tun deter- 
5 ec we may, by the ſame rules that we 
compute à Planet's place from the Sun's 
place and diſtance given, find the geocentric 


Place both in latitude and longitude of a 


Comet, as I ſhall 'ſhew at large further on; 
in the mean time ſhall, in order to remove 
every obſtacle or apparent * PR 
« few reh waged . 


bbs logarithm: of 8 18 440 to the 
given logarithm, of one day, that the motion 
of one day may be underſtood to be multi- 
"_ the number of: days; for it is well 
a known 


a LI 
6 ue. ack, 


© & 


known that the addition of logarithms doth 
infer the multiplication of numbers corre- 
ſponding to - thoſe logarithms ; and theſe 
things may ſuffice, if ſo be the Comet be 
ſuppoſed to paſs in its perihelion at a diſtance 
equal to a radius of the orbis magnus. But 


if, which commonly is the caſe, the Comet 
doth not paſs at that diſtance, but at a 


greater, as it is ſometimes ; or at à leſs, as 
oftener happens, that area proportional to 
the time is to be increaſed, or diminiſhed, 
and this in the ſub- ſeſquialteral proportion 


of that leaſt diſtance from the Sun ; ſo that 
at length that area may rightly repreſent the 


mean anomaly: from whence the logarithm 


of that ſeſquiplicate diſtance is to be added 


ta the former ſum of the logarithms, and the 
radius to be ſubtracted; according to the exi- 
gence of the golden rule to be practiſed in 


logarithms; or, which is the ſame, the 


arithmetical complement only of that ſeſqui- 


alteral logarithm is to be added. Now it 
ought not to ſeem ſtrange, that in leſſer 


diſtances we, by adding the logarĩithm, ob- 
tain the true proportion increaſed, and the 
| 5 
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fame greater diſtances diminiſhed : for mul- 
tiplication by a fraction, vulgar or decimal, 
doth no leſs diminiſh the ſum than multi- 
plication by whole numbers doth-increafe it, 
and the thing is the ſame in logarithmetical 
addition. Alſo it muſt be obſerved, that 
the logarithms ſet down in the third column 
of table ii. p. 62, are not the logarithms of 
the numbers of_the diſtances from the Sun, 
to be added over and above the radius to the 
mean diſtances; but of numbers, by the 
multiplication of which that true diſtance | 
were to be obtained : from whence the lo- 

garithms of the ſame being ſuperadded to | 
| one another, will eaſily give us the loga- 
rithm of that whole diſtance from the Sun. 


_ Theſe. things. being well underſtood, we 
ſhall be able to undertake and perform the 
whole proceſs of calculation, not only of this 
Comet, which is expected to make its ap- 
pearance in 1789, but alſo of any other Co- 
met, inſerted in the firſt or general table, 


ꝓ - 60. 


9 A Car- 
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A CALCULATION of the LoncrTupe-.and 
LATITUDE of the ComeT which is ex- 
pected to make its appearance in the latter 
end of the year 1789, for the 21ſt day of 
December, 23 h. 41 m. P. M. Old Stile, 

or the 2d of January, about noon, 1790, 


Nas Stile. | 2 
Comar's pertetion 1667, January 0. 8. — 16 23 4 
Given time, December 1789, N. 8. — 21 23 41 
Preceding the perihelie _— — 26 00 00 
Sun's true longitude then — — 9-12 22 37 
Logan of the Bank from the ua —— 9.992629 
Log. of the Comer s perihelion from the Sun — 9-651772 | 
Mule. by 3, gives the cube of the perih. Ww. 8.955316 
Divide by 2, gives the log. ſeſquialtrate — 9.477658 
Its arithmetical complement is — — 0.522342 
Conſtant log. (fee p. 4) — — 3.880738 
Log. of the given time, 26 days — — 1.414973 
| 15 8 
Log: of the Comet's mean motion, 18.97. — 1897443 
2 | TY 6. ! n 
Comet's mean anomaly anſwering thereto ,— - $0 39 38 
Comer's proper diſtance from the Sun, log. = = 0.235709 


— 


Comet's 


-w * —— * LH 4 


= WW R8NX "> 


s AS. AMC Bo 4 — ©. ai... oat Mites A Gon 


THI 
* 


Comet's perihelion place — 3 25 38 41 


Anomaly of the Comet above is — 2 20 39 28 
FB 
Comet's aſcending node e 
Comet's orbit place, ſubtract — — 1 519 3 
Comer's diſtance from its node — — 1 17 11 27 
Comet's aſcending node „222 30 30 
Reduction ſubtract r „% 1 SITS 

| Comet's heliocentric ecliptic place + 5 12 47 

For the reduction: 

n. CW 
To ſe, * 35 50 cm legions tab, 1. 9.923693 
80 is t. 47 11 27 Comet from its node 10.033244 
Tot, - £2 17 43 Reduction - — 9.95893 
0 Nan, " = _ JR Tait > SIT; 


For the Comet's heliocentric latitude : 


As Radius N — | 10.000000 


Tof. 47 11' 25” Comet from its node 9.869471 
Soisſ. 32 35 50 Comer's inclination rt, 9.731371 


ref 23 16 48 be latitude | . 9.596842 


I 2 | For 
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For the logarithm of the Comet's trus 
, diſtance- from the Sun ; 


Log. of the Comets proper diſtance from the Sun 0:235709 


* 


Log. Comet's perihelivn diſtance +» 9068½% 
Sum of the two logarithms » » 90887487 


— 
Radius . „ wo. 


To the ſum of the two logs. | — 9.887481 
So is ſc. 23? 16' 48” Comet's heliocentric latitude 9.963119 


To log. of the Comet's curtate diſtance - 9.850600 . 


For the geocentric longitad of the Co- 
met: : 


% 


Sum - Bo 47 38 


— 


3 | | 8. „ 
Heliocentric longitude of the Comet — 110 12 47 
Sun's true longitude - 9 12 22 37 

| Anomaly of commutation e '» 3 27 50 10 
8 1 

#4 2 —— 

Log. of the Comet's curtate diſtance he's > g-850600 

Log. of the Earth from the nnn 9992629 

f © ot; > BE Ng. 

Tangent of 35 47 38 FP 9.887978 
Add 45 00 00 | 

As 


, 
] 
| 


| As Radius wt — - - | 10000000 


To te. 80 47 387 The ſum - — 9.209714 


Boist. 58 55 5 Half anom. commut. 0.9820 


Tot, 5 2 5 A fond ne. »- , 94429534 


——————— 


| ” | 8. * » 
Half anomaly of commutation == 5 58 55 5 


Fourth are, add and ſubtract - E929 - TEES 
Parallax of the Comet's orb, * - 73 57 40 
Elongation, add - * wen agg 


Comet's heliocentric longitude - — 1 10 12 47 
Parallax of the Comet's orb, ſubtract - 21357 40 
Comet's geocentric longitude — = 


10 26 18 7 


For the Comet's geoceatric latitude : | 


© 1 n | | 
As . — 62 950 Commutation co. ar. 0.063407 
To J. — 43 52 30 Elongation 1 2 9.847 
80 is t. — 23 16 48 Heliocentrie l 9633725 


Tot, — 1838 7 — 9-579 19 


— | 


Whence, on the 2d of January, 1790, the | 


Comet will be near the eye of Pegafus, 


about 13? above the weſtern horizon, right 


aſcenſion 328%, 


I ſhall 


- 
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-T ſhall give another Example” of Compu- 
tation for the LArirupz and LON GI- 


ThDE of this Cour, for the iſt of Ja- 
nuary, O. S. 1789-90, or January 13, 
near Noon, 1790, N. S. in which 23 
note down each ſtep. 

4. h. m. 
b 8 1667, 1 O. 8. P- bo, tb 1. 16 23 4t 
Given time, January — — — 123 41 


— 


"Preceding the perihelion n: — — 15 00 00 


— 


For the Sun's true longitude: 


= 8. © * „ 
January 1700, O. 8. 9 20 58 3 T. ii. p.564. 3 7 43 29 
88 — 40 4 T. iv. p.65. 3 
Comp. ye 12 1 11 29 48 49 Dito — BE: Wh 
Dey Ii . . 59 8 "T's v. p: 65. 0 
Hours 1238 54 13 Ditto — © 
Minutes 4 1 41 Ditto — 0 
| Sun's mean motion 9 23 18 49 - . 3 9 14 42 
Apo. ſubt. - 3 91444. 
; ; , —— : - 
Sun's mean anom. 6 14 4 7 R 
Equa, center add - 28 44 Tei, pr he 
Sun's longitude — 9 23 47 33 


| Log, of the Earth from the Sun, 9.992851, tab. vii. P. 67, 
| = 


( 99.3 - 
Log! of the Comet's perihelion, tab. i. 5. 60 — 9.651772 


Multiply by os” * _ 

| 2 . „% —— 
Log. cube of the perihelion 2 — 8.955316 
Divide by 2 log. ſeſquialtrate — — 9.477658 
Complement arithmetical — — 0.522342 
Conſtant log. p. 323 = — 9960728 
Log. of the time, viz. 15 days — — 1.176091 


Log. of the Comet's mean motion, viz. 45-56. — 1.65856 


Log. Cometꝰs proper diſtance from the Sun, ſame p. 0.115344 


Comet's perihelion place, tab. i. p. 60 = 4325 58 4r 
Comet's mean anomaly above in ſigns, is — 1 27 48 18 


Comet in its orbit — — 128 10 23 

Comet's aſcending node, tab. i. p. 60 — 222 30 30 

Comet from ĩts node — — 044 20 7 
For the reduction: 


To ſc. — 32 35 50 Comet's inclination, tab. 1. 9.925 
So iat. 24 20 7 Comet from its node — 9.655386 


Tot. 20 51 49 Reduction —— — 9.581079 


PPP ECTS ART 


| Comet's 


n 3 


' FS} 


'Comet's aſcending node, tab. i. P · 60 — 2 21 30 30 
Reduction ſubtract — — 20 51 49 


— — 
Helioontrc epic lougrue ofthe Come — 2 1.38 4t 


" For the Comet's heliocentric latitude : 


As Radius — — — 1 


„ 


To ſ. 24 20 7 Comet from its node — 9.614977 
Bo is f. 52 35 50 Comet's inclination — 9.731371 


© : 


To .22 49 5 Comer s heliocentric latitude 9.346348 


* 


For the log. of the * s true diſtance 
from the Sun : | 


tas: of the Comet's proper Aue from the Sun 0.1 15341 


Log. of the Comet's perihelion diſtance „„ 9.651772 | 
= *. — 


Sum of che 2 logs. — — 9.767 73 
As Radius — 1 — 2 = - 10,000000 


: To the ſum of the 2 logs, | — : — 9.76711 
Bos ſe. 120 3 25” Comet w heliocentric latitude 9.969030 
To log. of the Comet's curtate diſtanes = — 9.786743 


For 


( $i.) 
For the  Feocentric rw: of the 
Comet: 


8. 8 
Heliocennric longitude of the Comet — ', 2 'Þ 3 4 
Sup's true longitude >: — 92347 33 
„ 2 Wax — 
e ene — 4 17 3 
Its half i — 2355 3+ 
b h bon; 705 . 
Log. Comter's curtate diſtance | is — 9756743 2 
Log. of the Earth from the Sun «= — 9.992851 
Add — 45 0 © 5 
Ci £46 — 
Sum — 75 6 22 
— — — 
Az Radius "dh — $0.00000 
Boris t. 63 55 34 Half anom. commut. — 10310398 
To t. 28 * 32 A fourth.urc — — 9.735223 
' HA b 8. 1 # 
Half anomaly of commutation — — 63 55 34 
Fourth are, add and ſubtract — — 28 31 32 
Paraliaz of the Comet v orb, loberoet — 92 27 6 
Elongation, add — — 35 24 2 
Comet heliocettric longitude — — 3 7 38 qr 
Valar of the Comer's orb, bes — 3 2 27 6 


Comet's . 8 10 29 11 35 


RR K Fot 


— ä — Ä — — 2 — 


1 


1 
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For the Comet's geocentric latitude: 5 — 

572 3 

As ſ. 52 8 52 ln ie 
To ſ. 35 24 2 Elongation — — 9.762695 
Soist..12, 49 25 Comer's heliocentrie latitude . 2.357525 
To t. | 9 28 9 Comet's geocentric latitude 9-222714 


— — 
7 


| V Ye | 4 

To find the Comet's diſtance from the 
Earth in miles, on the 2d of December, 
Old Stile, at noon; the ſolar —— 10 
ſeconds. 


— 


As Radius — 2 —. — | - — ' 10,00000 


T0 f 689 32' Comer from its node — — 9.96878 


So is Roads — — 9.91724 
To on 0. 7692 — — — 9.88602 
As Radius + Ons 10.0000 
To ſ. 32? > 46 . 700-116 09146 WIT 
So is o. 7692 — — — 988602 
e i 0 £ 554 — 

* — 
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As ſ. 28 28' geocentric latitude— — 967827 


To a _ — — — 9.5745 
r. e e eee 
. 42 — 
To e880, the Comet from che Earth — _ 9-93924 
* bd * = I..*3; — 


As 10000 to 8694, ſo is 81000000 W 
4 of the Earth from the Sun. 


r : 


ew "_— " WO WY . 


10000) 7042 Chas 1400 Miles the Comet from 


| the Kant, on the 13th of December, e 


Scl. 
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_ . How to delineate the Vuze PATH of 3 
CoMmeT among the fixed STARs, on the 
Surface of the CELESTIAL Grenz. | 


THE method of drawing on a Globe che 
tract of a Comet, or its apparent path 
amongſt the Stars in the Heavens, is both 
. ealy and diverting, as we may by ſo doing 

be able to foreſee and ſhew what courſe the 
Comet will take during the time of its ap- 
pearance, and alſo in what part of the Hea- 
vens it may be expected at any time aſſigned. 


In order to the doing this, it will be ne- 
ceſſary to make three obſervations on the 
place of the Comet at its firſt appearance, as 
correctly as we can at the diſtance of 24 or 
48 hours from each other, as the ſtate of the 
air, &c. will permit. 


Aſtronomers make uſe of ſeveral methods 
for inveſtigating. the apparent place of a Co- 
| met; one of which is the method I am now 


Boeing 
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going 10 explain. Thus ſtretch a threat 
over the Comet, and two known fixed Stars, 
in a right line 'with the Comet; then move 
ing the thread into ano ther poſition ſo as may 
bring the Comet into a right line with two 
other known fixed Stars, which is eaſily done 
among ſuch a vaſt number ef Stars. Having 
thus got the poſition of the Comet in reſpect 
of theſe Stars in the Heavens, by finding the 
ſame Stars on the ſurface of the Globe, and 
laying the quadrant of altitude over each two 
reſpectiuely, and drawing lines between them 
With a pencil, thoſe lines will interſect each 
other in the place of the Comet in each bb- 
ſervation; and thus the places of the Comet 
may be aſſigned on the ſurface of the Globe 
for a number of obſervations, and a eircie 
paſſing through two or more places, thus 
marked on the Globe, will be the future 
way of the Comet, Nn 


It remains n now that I yy the method 
of drawing the great tircle above-mentioned, 
which is thus done: having got two, three, 
or e of che Comet marked on the 

i Globe, 


(8%) 


Globe, let one of the pole of the Globe 
be raiſed or depreſſed, and the Globe turned 
about till the places of che Comet marked 
thereon coincide with the horizon, or touch 


it all at the ſame time; then, with a pencil, 


draw a great circle along the ſurface of the 
Globe by the horizon, and that will be the 


path of the Comet required, or ity wg yok | 
way in the Heavens. 3 


In the points where this tie interſe@s | 


Ke the Ecliptic will be the nodes of the orbit 


of the Comet ; and the angle contained be- 
tween this circle and the ecliptic, will be 
the inclination of the Comet's orbit to the 
plane of the Ecliptic ; the,quantity of. which 
is readily meaſured at the goth degree from 
the node, on the quadrant of altitude fixed 
over the pole of the Ecliptic, and hid. on 
the ſaid your degree. | 1 to v8* 


; After this manner the place of the Comet 
for every night it can be ſeen, may be repre · 
ſented or protracted on the ſurface of the 


Globe ; and thereby its longitude, latitude, 
yelocity 


4%) 
1 welocity of motion, and all things relative 
to it, may be eaſily defined. 


Having all along conſidered the orbits of 
Comets as parabolic ; upon which ſuppoſi- 

tion it muſt follow, that Comets being im- 
pelled towards the Sun by a centripetal force, 
would deſcend as from ſpaces infinitely diſ- 
tant, and, by their ſo falling, acquire ſuch 
a velocity as that they may again fly off into 
the remoteſt parts of the univerſe, moving 
upwards with a perpetual tendency, fo as 
never to return again to the Sun. But ſince 
they appear frequently enough, and ſince 
none of them can be found to move with an 
hyperbolic motion, or a motion ſwifter than 
what a Comet might acquire by its gravity to 
the Sun, it is highly probable they rather 
move in very eccentric elliptic orbits, and 
make their returns after very long periods of 

| tine. One Principal ule, therefore, of te 
table, 


( 88 ) 
table, in page 60, of the Elements of the 
Cometary Motions, is, that whenever a new 
Comet ſhall appear, we may be able to know, 
by comparing together the Elements, whe- 
ther it be any of thoſe which have appeared 

before; and conſequently, to determine its 
period, and the axis of its bit 3 and alſo 
to —_— its return. . 5 


5 - The Comet which Ne obſerved 1 in the 
year 1551, was the ſame with that which 


Kepler and Longomontanus more accurately 


Halley obferved in 1682 and, according to. 


| defcribed in the year 1607, and which Dr. 


the prediction of the Doctor, the ſame Co- 


met again viſited the earth in 758; and was 


obſerved by Mr. Benjamin Martin, Dr. Pa- 
trick Browne, and many others; which 
leaves no room to doubt but the reſt may 
returg alſo; for it is highly probable,” that 
he Comet obſerved by Apian in the year 
1332, was the fame with that obſerved by 
 Hevelius in the year 1667, which will again 
viſit us in the year 1789. As a further proof, 


and 8 ber W 
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| of petiods, and Gmilae appearance of Comets 
may be urged as an argument; the wonderful 
Comet of 1680, was the ſame 'which was 
| {een in the reign of Henry the Firſt,” anno 
1106. As alſo in the conſulate of Lampa- 
dius and Oreſtes, about the year of Chriſt 
531, of which Malela relates, that it was a 
great and fearful Star; now it is plain, that 
the interval between this and that of 1106, 
is nearly equal to that between 1106 and 
+ 1680, viz. about 575 years. And if we 
reckon backward ſuch another period, we 
ſhall come to the 44th year before Chriſt, in 
which Julius Cæſar was murdered, and in 
which there appeared a very remarkable 
Comet, mentioned by almoſt all the hiſto- 
rians of thoſe times, and by Pliny, in his 
Natural Hiſtory, Book xi. chap. 24. who 
recites the words of Auguſtus Cæſar on this 
occaſion, which leads us to the very time of 
its appearance, and its ſituation in the Hea - 
vens. Thus, it is probable, that this Comet 
has four times viſited us, at intervals of 
about 575 years. 


L. I ſhall 


6 NE 85 | bs 


- I ſhall now conclude with wiſhing that the 
lovers of Aſtronomy will never let a Comet 
paſs without making neceſſary obſeryatioris | 
” thereon, whenever it can be done with cor» | 
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